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AN AMERICAN OBSERVER ABROAD.* 





Ill.—English Track. . 





By Prof. W. F. M. Goss. 





I had heard much of English railway track. Its rigidity, the 
high degree of perfection attained in its maintenance, and the 
attention bestowed on its embankments have been so frequently 
referred to by Americans who have traveled in England that 
I had concluded that in these, and doubtless in many other 
respects, I should find English track to be far superior to that 
with which I had been familiar. This conclusion, moreover, 
had from time to time been re-enforced, by direct statements 
which I have heard, concerning the inferiority of American 
track. 

There probably was a time when the average English track 
was better than that of America, but I deem it no disparage- 
ment of English track to say that this condition belongs not to 
the present, but to the past. The fact is, that American roads 
have made such wonderful progress in track design and main- 
tenance that the result has quite outstripped the popular 
estimate. 

English track is of the chair-type. The rail is double-headed, 
and having no flange or base upon which to stand, it is held in 
position by cast-iron chairs which in turn are bolted, or 
secured by spiking to wooden cross-ties. Years ago, rails 
which had become worn on one head werereversed in the chairs, 
and thus made to give service on both heads, but the practice 
has been abandoned since the adoption of steel rails; and as 
the weight of rail has increased, there has been an unequal 
development of heads, the lower one retaining dimensions 
which I imagine are but little changed from those of the iron 
rail, while the upper one has become larger. 

The chairs in which the rails are held consist of a base from 

‘ which two lugs rise to a height nearly equal to that of the 
rail. The bottom of the chair between the lugs gives support 
to the lower head of the rail, and the face of the inside lug~ 
bears upon the web of the rail, an oak key or “track-wedge” 
driven between the outside lug and the rail serving to main- 
tain the latter in contact with the inside lug. The “wedges” 
are straight, but the outside lug is set at an angle with the rail 
so that the wedge tightens as it is driven. Joints in the rail 





*For previous article see November issue, page 348. 








’ sufficient to show that the English rail-chair is an element 
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fall between two chairs, and are usually made with four-bolt 
splice-bars, the outside bar extending to the top of the rail. 

The claim to greater rigidity appears to rest upon the use 
of the cast-iron chair. I make this statement because I was 
told in England that the chair was considered an element of 
rigidity and because I can find no other element to which 
superiority in this respect could possibly be ascribed. In the 
matter of ballasting, for example, I did not see in England 
anything which could approach in outward appearance the 
ballasting of hundreds of miles of road over which I have rid- 
den in the United States. Where broken stone is employed 
it is often intermixed with other material, and is always laid 
with less uniformity than in the tracks of our better American 
roads. The ties, a most important element in giving rigidity 
to track, are more widely spaced than in American track, and 
the English rail cannot, I think, lay claim to superior stiffness. 

Since, therefore, the claim for superior rigidity appears to 
rest in the use of the chair, some account of the manner in 
which this detail performs its function may be of interest. 
As a means for securing a good bearing on the tie, the chair 
is as good, but doubtless not better, than the tie plate common 
to American practice; as a fastening between rail and tie it has 
obvious defects. The movement of the rail under influence of 
temperature changes, and of passing trains, loosens the wedges. 
which, on important curves, I am told, must be redriven every 
morning. The fact that in yards and about stations, one not 
infrequently sees wedges which have dropped completely out 
of the chair also justifies the belief that when apparently in 
place they are sometimes loose and hence of little effect. 
Moreover, the wedges are on the outside of the rail and even 
when they are well driven, it would seem that on curves, under 
the influence of heavy trains at speed, they must yield enough 
to allow some vibration in the rail. If this condition exists 
it would account in part for the bad riding of English car- 
riages on curves. 

These points, while briefly and incompletely stated, will be 






























































permitting flexibility rather than tending toward rigidity. 
The truth is that the chair of to-day is an heritage from a 
period when conditions were quite different from those 
now existing, a fact which no one appreciates more 
fully than English railway men themselves, many of whom 
I am told look for the early introduction of “rails of the Amer- 
ican section.” The proposition, therefore, that the English 
track is more rigid than our own cannot, I think, be main- 
tained. The reverse is true. 
Whether the line and surface of rails are better preserved 
on English roads than on those of American roads, which are 
comparable with them, I cannot say, for an estimate based 
on experience in riding over the track is, in this case, unre- 
liable on account of differences in the character of the equip- 
ment. Judging the result by the means af hand for securing 
it, it appears quite unlikely that the English standard of ex- 
cellence is as high as that prescribed for first class track in 
America, for the American track has the advantage of better 
ballasting, more closely spaced ties, and an equally stiff and 
better supported rail. 
Special work at crossings is in England generally far inferior 
to similar work at home, though in England such crossings 
are comparatively rare. The practice is to carry crossing- 
frogs and the rails in their vicinity on longitudinal stringers, 
the advantage of running long ties obliquely under such work 
either not being appreciated, or made difficult to obtain because 
of the use of the chair. 
The English embankments are indeed more beautiful than 
the average embankment of America. First of all, the former 
have easier slopes and these better maintain their regularity 
of form. This is man’s contribution to their beauty, all the 
rest is nature’s work, for in England everything is green! . 
Seeds thrown into the air seem to find there Se , 
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_ ments have to be green; they cannot escape it. I saw them 

when all the landscape was not only fresh and green, but 

possessed a depth of color, the full beauty of which can only 
be appreciated by those who have seen an English landscape 
in early summer. It is enough to say of the embankments 

_ that they constitute no blemish in such a landscape. 
rule, no attempt is made to adorn them in an artistic way, 
either by the use of flowers or by the application of the lawn- 

mower, as is frequently done in America; but still, the advan- 
tage is with the English embankments. Their green sides 
harmonize so perfectly with the hedge-rows and the willow- 
fringed streams, that the presence of the iron way is only a 
slightly marked intrusion on a peaceful rural scene. 

_ The structures along the right-of-way have often been spoken 
of in terms of highest admiration, because of their permanent 
character. Most of them were made years ago when no one 
could foresee the requirements of to-day’s traffic. The plat- 
forms, tunnels and overhead bridges prescribe a clearance 
gauge which requires the cross-section of English trains to be 
smaller than that of any other country using standard gauge 
road. American roads with clearances which used to be con- 
sidered very liberal are now working close to their limits, and 
beginning to wish for more room; and it must be that the Eng- 
lish, working within very much narrower limits have long ago 
realized something of the handicap which is upon them. It 
would, in fact, appear, that the very element of permanency 
which characterizes these structures is a serious obstacle to 
the progress of the roads. Viewed in the light of American 
experience, it amounts in many cases to’a species of over- 
designing. 

It should be noted that whatever defects may exist in English 
track are due chiefly to the presence of details which have 
descended through a long series of years, which in their day 
have served a good purpose well, and which must now be 
given time to disappear. Moreover, English track is, generally 
speaking, good, and hence not deserving criticism. The sole 
purport of this letter is to deny the commonly alleged inferi- 
ority of American track. 

To evidence already presented I would add that since this 
letter was outlined, I have seen enough of the tracks of Con- 
tinental Europe to convince me that Americans will do their 
country but justice and will take to themselves nothing, but 
deserved credit, if they refrain from awarding the palm in 
the matter of track to any country save their own. I doubt 
whether the track exists which is better in its road-beds, or in 
the details of its structure, or in the degree of perfection at- 
tained in keeping the rails to line and grade, than that which 
reaches out over thousands of miles in the United States. 








The application of power brakes and automatic couplers in 
this country, according to the latest report of the Interstate 
Commerce Commission, stands as follows: Out of a total of 
9,956 passenger locomotives, 9,845, or practically all, are fitted 
with train brake apparatus, and out of a total of 33,595 pas- 
‘Benger cars 33,149 were so equipped at the end of June, 1898. 
Of the passenger locomotives 5,105 had automatic couplers 
and 32,697 passenger cars were thus equipped. In freight ser- 
vice 19,414 out of a total of 20,627 locomotives had train brakes 
and 6,229 had automatic couplers. Out of 1,248,826 freight cars, 
567,409 had train brakes and 851,533 had automatic couplers. 








The number of railroads in the hands of receivers has de- 
creased by 34 during the year ending June 30, 1898, which is 
covered by the latest report of the Interstate Commerce Com- 
mission. During that year 11 roads went into the hands of re- 
ceivers and 45 were removed from their management. There 
was a decrease of 6,116.73 in the operated mileage of this class 
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By F. J. Cole, Mechanical Engineer, Rogers Locomotive Works, 





Strength of Flat Surfaces in Boilers. 





It is often desirable to know the theoretical as well as the 
actual elastic strength of flat plates to resist steam or water 
pressure, under conditions similar to those of their use in 
steam boilers, in order to calculate, or ascertain, with a rea- 
sonable degree of accuracy, the pressure per square inch 
which will permanently set or bulge a flat plate for a given 
thickness, material, distance apart of stays, etc. » 

The demand for heavy engines of great tractive power has 
necessitated the use of high steam pressures, so that few new 
locomotive boilers are built to carry less than 180 pounds per 
square inch, and pressures of 200, 210 and 220 pounds are 
the rule rather than the exception. 

In considering the strength of flat plates in boilers carrying 
the latter pressures, it seems more desirable to estimate their 
elastic strength to resist bulging, and from this to select a 
suitable factor of safety, than to trust entirely to empirical 
considerations and merely add a little to the strength of 
previous work, built for lower pressures,. which appears to 
be safe for those known conditions. 

Probably the most exhaustive investigations into the 
strength of flat stayed surfaces and the holding power of screw 
stays in iron, steel and copper plates, was made by Messrs. 


Steel Plate—Iron Staybolts, 
Staybolt heads shaped, with a buttonhead set, to spherical segments. 


Thickness of plate................. ae ie opis haloamee Riko inch 
Distance from center to center of staybolts........ 0... .........00. 4 inches 
Diameter of staybolts outside of threads........ 2. ...... 0.60. cee e eee linch 
Diameter of staybolts inside of threads.................. 0... cc cece eee fo inch 
Diameter of staybolt heads at base................ .. cc cceceeceeeee 14 inches 
OS ORES EE NALD SRS Spe RO EIR EED top SENT pS ys inch 
No. of threads on staybolts per inch..........0..... cc ccc cece cence cece eens 12 
No. of threads left projecting to form head............. .......6 ceeeee cece ed 
Tensile strength of each staybolt................ cece cece cece ees 32,476 pounds 


Greatest bulge and permanent set of plate at different pressures, meas- 
ured at points between staybolts. 














Pressure. | Bulge. Set. | Remarks. 
— —— | —- . ee ae: mane ements ante 
Pounds. |Inches. —_ 
500 0 0 | The first leaks appeared around the four cen- 
700 0 0 tral staybolts at 1,600 pounds; at 1,700 pounds 
900 0 0 the heads stripped from these bolts, and the 
1,100 ay 0 others were damaged as shown in the drawing. 
1,300 ae ts 
1,500 34 | gy 
1,600 a | (43 
1,700 4 33 








xs 





Sprague and Tower for the Bureau of Steam Engineering. 
The report was published by the United States Government 
Printing Office in 1879. The experiments on screw staybolts 
and flat plates were arranged to represent a section of a 
firebox, and to imitate as nearly as possible the actual condi- 
tions existing in a boiler. Fig. 1 shows the apparatus used 
in the experiments. The ring was 4 inches deep, 18 inches in- 
ternal and 23 inches external diameters, arranged with bolts 
so that the plate to be tested could be secured to one side 
of this ring. Stay bolts spaced from 4 by 4 inches to 8 by 8- 
inch centers were screwed through the plates and riveted 
over. Water was then pumped in through the opening, A, 
and the pressure required to produce permanent set or “bulge” 
in the plates carefully noted. 

Table No. 1 was compiled from these tests, and summarizes 
the results of that part of the experiments referred to which 
relates to the strength of flat stayed plates when used under 
conditions similar to those in locomotive boilers and fire- 


‘poxes. The results are somewhat erratic, permanent set oc- 


curring in some cases at much lower, and in others at much 
higher pressures than might have been expected. This is 
particularly the case with the 14-inch iron plates; the “set” 
occurred at 100 pounds, with 6 by 6-inch centers, and at 50 
pounds with 7 by 7-inch centers. Probably if these tests 


* For previous article see page 361. 
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basi No.1. 
U. 8. Bureau of Steam Enginee , pressure ounds per ama inch to 
permanently set fet, D ates peed by staybolts. 
Plates. Center to center of staybolts. 
7 % Material. 4x4in. |5 x 5in. | 6x6in. | 7 x 7Tin. |8x8in 
Y Iron 300 | 325 100 ie Rewer s 
9u0 500 +. eae ena a Petar e ae 
6 “ 1,000 800 700 yaa Reser 
MY Ste-l 700, 200 125 250 100 
i 1,100 500 See Eerie 
fe 1,600 600 700 400 400 
%4 Copper. 300 Te era clea chet Ninkctoshaccteeds 
3g rea Ss Bae wee 3350 1 Big] RPI Meteor 
le RAE CYMER ASA Se ae ERE 
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had been repeated two or three times, many of the apparent 
inconsistencies would have disappeared in the average re- 
sult. The staybolts used were nearly all l-inch diameter in 
the bodies, with 14-inch diameter heads, formed like the 
segment of a sphere. 

From an examination of the above table it will be noticed 
that the strength in a number of cases does not increase as 
the square of the thickness. Plates held rigidly at the edges 
in the manner described should apparently follow the same 
general laws as a rectangular beam firmly fixed at both ends 
and uniformly loaded, and the strength be proportionately 
greater than when merely supported at the ends or edges. 
(Figs. 2 and 3). The strength should also increase as the 
square of the thickness. It may be suggested, however, that 
when the plate is rigidly confined at the edges, either with or 
without stays, permanent set takes place by the stretching or 
pocketing of the plate between the staybolts. If a beam, made 
of material equally strong both in tension and compression, be 
merely supported, and not fixed at both ends, and loaded in, the 
center, it will fail by compressing the fibers above and extend- 
ing those below the neutral axis; therefore the beam will bend 
but will not increase in length. If it is firmly fixed at the 
end in a rigid support, it is evident that some lengthening of 
the beam must take place before it can take permanent set. 

The following formula is suggested for flat stayed plates. 
While it observes the generally accepted and established laws 
regarding the thickness, it also gives average results closely 
agreeing with the foregoing experiments and tests: 

Et 
s = 15 ————_-- 
(d — a)? 

In which: 

S$ = maximum stress to permanently set. 

E = elastic limit of plate, about 83, 000 pounds steel, 29,000 
pounds iron. 

t = thickness of plate. 

d = center to center of stays. 

‘a = diameter of head of stay. 

» Board of Trade (British) rules for flat plates: 


C (T + 1)? 
s—6 
P = working pressure per square inch. 


= surface supported in square inches. 
T = thickness of plates in sixteenths of an inch. 


P= 









































C = constant as follows: 
C = 112.5 for plates not exposed to heat or flames, stays 
fitted with nuts only. 
C = 100 for plates when exposed to heat and flame and 
water in contact with the plates, and stays screwed into the 
plates and fitted with nuts. 
C = 66 for plates exposed to heat or flame with water in 
contact with the plates; stays screwed into the plates with 
riveted heads. 
The working pressures for firebox plates with riveted screw 
stays, by this rule, would be: C = 66. 








For ¥ plates. 4 in. centers of stays. P= 237. 
as . “ 4% te se ad . “ee = 198. 
se ee « 436 “ee ‘ “ “ “cc — 3 
“ 34 “ 4 “ “ “ “ « as 328. 
“ - “ 44 “ “ “ “ = a 
“ “ “ 446 se “ fe “ “ — 231. 
“ “ce “ce 434 “ o“ “, “ee = : 
“ce se “es 5 “ “ “ “ = 170. 














The working pressure allowed on flat surfaces by the U. §. 
Board of Supervising Inspectors of Steam Vessels (rules is- 
sued in 1899) is determined by the following rule: 

Plates 7/16 inch thick and under, for fireboxes. 

Let P = working pressure. 

C = constant = 112 for 7/16 plates and under. 

C = constant = 120 for plates over 7/16 in thickness. 

D = center to center of stays. 

T = thickness for plate in sixteenths of an inch. 
Then 

TC 
P=—> 
D? 


Working Pressures Allowed on Flat Surfaces in Fireboxes, Screw Stage 
and Riveted Heads, Calculated from Data given by the U. 8 
Board of Supervising Inspectors for Steain Vessels. 























T?C 
Pp =’ Sa C= q 
D? 11 
Centers of Thickness of plates. 
stays. 
1s st | 34 | ai | Ys 
199 241 286 ee 
7 186 225 a al 14 
4 175 211 252 295 342 
44 155 187 261 33 
‘3 138 167 199 233 271 
4, 124 150 1 209 243 
5 112 135 161 189 219 
534 102 123 146 lil 199 
2 92 112 133 156 181 
4 8&5 102 122 143 166 
6 78 94 112 131 152 




















Provided the strain on stay or bolts does not exceed 6,000 
pounds per square inch of section. On flat surfaces other than 
firebox, a constant of 140 is used, when the stays are screwed 
through and provided with nuts. 


Working Pressure Allowed on Flat Surfaces other than Trehenes when 
Screw Staybolts with Nuts on the Outside ay ieee ot of, the plates 
are used. Calculated from data given by U 
Supervising Inspectors for Ves 














T2 C . 2 
. * pe C= 140, 
Thickness of Plates. 
= of 
x 8. SPs cee f ‘ 
. ae’ 36/ va!’ | ly’ Ys” 
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Rules prescribed by the U. S. Board of Supervising Inspect- 
ors of Vessels. 

Bumped Heads of Boilers. 

“Pressure Allowed on Bumped Heads.—Multiply the thick- 
ness of the plate by one-sixth of the tensile strength, and di- 
vide by one-half of the radius to which head is bumped, which 
will give the pressure per square inch of steam allowed. 

“Bxampie.—On a bumped head 54 inches in diameter, T. S. 
45,000 pounds, % inch thick, bumped to a radius of 54 inches, 
pressure would be allowed as follows: T. S. 45,000 pounds, 
one sixth equals 75,000 pounds, which, multiplied by .75, the 
thickness; ‘equals 6,625, which, divided by 27 inches, one-half 
the radius, equals 208.33 pounds pressure allowed. Where 
the circumferential seam in such head is double riveted to 
shell, which is entitled to an additional pressure there will be 
allowed 20 per cent. additional pressure on said head.” 














Fig, 10 


“The pressure on unstayed flat heads, when made of 
stamped material, on steam drums or shells of boilers, when 
flanged and made of wrought iron or steel or of cast steel, 
shall be determined by the following rule: 

“The thickness of plate in inches multiplied by one-sixth 
of its tensile strength in pounds, which product divided by the 
area of the head in square inches, multiplied by 0.09 will give 
pressure per square inch allowed. The material used in the 
construction of flat heads when tensile strength has not been 
officially determined shall be deemed to have a tensile strength 
of 45,000 pounds.” 

Example: What pressure would be allowed on a flat, un- 
stayed circular head 20 inches diameter, %4 inch thick, tensile 
strength of steel plate, 55,000 pounds? 

Then 


1/6 55,000 (QU 
P=————_ = 163 Ibs. 
314 X .09 


“Pressure Allowable for Concaved Heads of Boilers.—Mul- 
tiply the ‘pressure per square inch allowable for bumped heads 
attached to boilers or drums convexly by the constant .6, and 
the product will give the pressure per square inch allowable in 
concaved heads.” 

According to Prof. Gashof the strength of flat plates is: 

Let t= the thickness in inches. 

r=radius of circular support. 

p= uniform load in pounds per square inch, 

f= greatest stress per square inch. 
For plates supported, but not fixed on a circular support, Fig. 
2, the maximum stress is: 


20 ee 5P P 
f= geP.t = rA/OP _ oo A/F. 


Example: Required, the safe distributed pressure per square 
inch for a steel plate % inch thick supported but not fixed on 
a circular support 20 inches diameter, ultimate tensile strength 
of plate, 55,000 pounds, assuming a factor of safety of 6.5, 


ee i 





oe] HP 





























Fig. 13 Fig. 12 Fig. 14 


stress not to exceed 10,000 pounds per square inch, the work- 
ing pressure will be: 


6 75? 
P= 10,000 — x —— = 46 pounds. 
aa 10? 


For a circular plate fixed at the edges and uniformly loaded 
(Fig. 3) the maximum stress is: 





2r 3p Pp 
f=3 a FP. tar 4/22 os rh/?. 
For the strength of flat stayed surfaces Prof. Unwin finds 
for Fig. 4, 
- 2 a a? 
f=— —P, = .222—P 
9 t? t‘ 


When a= distance of stays center to center. 

These rules are only suitable for thin flat plates strained 
within the elastic limit. When the plate is arched or dished, 
so as to form a concave or convex surface, the strength is 
greatly increased. Suppose t —.3125, a= 4 inches and P—=175 

42 
pounds, then 





< 175 = 6405 pounds, greatest stress per 
9 .3125? ‘ 
square inch. i 

Details of different forms of braces and attachments for stay- 
ing flat surfaces, are shown in Figs. 5 to 14. Where two or 
more braces on any one line can be used, a heavy steel T forms 
the best and most convenient attachment and is used in con- 
nection with braces terminating in a jaw shown in Fig. 5. 
Suitable ends to fasten to the boiler shell are shown in Figs. 
11 and 14. Fig. 12 shows an attachment where two angle irons, 
back to back are used, the brace being in the center. Two 
styles of throat braces are shown in Figs. 6 and 7, the former 
being attached to the plate with two rivets and provided with 
thimbles to allow free circulation of water between the plate 
and the brace; the latter is a round brace with enlarged end 
riveted hot into a deeply countersunk hole, which should be at . 
least 4% inch larger in diameter than the body of the brace. 

Convenient forms of “crow feet” are shown in Figs. 8 and, 9. 

\ 
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These are used for the attachment of single braces in places 
where tees cannot be used. Another and larger form using 
three rivets is shown in Fig. 10. Where long straight braces 
are used with nuts at each end, Fig. 13 shows the usual form of 
application with copper washers on the outside. The outer nut 
is turned cylindrical a sufficient distance to admit of using a 
calking tool to upset the copper washers in case it is not per- 
fectly steam-tight when screwed up. A cap nut is sometimes 
used on the outside to prevent leaking around the threads, and 
to do away with riveting over the ends of the braces in the 
nuts. 








CORRESPONDENCE. 





BOX CAR ROOFS. 


Editor American Engineer and R. R. Journal: 

Noticing your article on ‘“‘Box Car Roofs” in your November 
number, page 356, I am constrained to take issue with some of 
your statements, because I believe the facts developed in ser- 
vice do not warrant them. 

It is, as you say, impracticable to build cars that will not be 
subject to twist and vibration under severe stresses. It is also 
true that “the nature of the roof framing is generally not such 
as to offer much resistance to bending and twisting.” This is 
notably true of most of the modern cars. You suggest greater 
strength by diagonal rods in the roof or double boarding, thus 
admitting the desirability of increasing the rigidity of the car 
through the roof, and then in the next paragraph you say, 
“The roof certainly is not the place to stiffen the frame.” This 
is rather a startling contradiction. Take a car well braced in 
sides and ends, as most modern box cars are, and it is then 
found desirable and necessary to stiffen the frame, where will 
you do it, if not in the roof? You surely can’t do it by con- 
tributing “flexibility” instead of rigidity. 

Now, as to a “large amount of flexibility’ which you say 
“cars must have, and to which the roof must accommodate 
itself without leaking.’’ Here, surely, is another remarkable 
statement. Your assertion followed to its logical conclusion 
would produce results in the cost of maintenance of rolling 
stock which would bankrupt all the Vanderbilts in the world. 
How would a “large amount” of flexibility do, for instance, 
on the ‘‘Lake Shore” or “Pennsylvania Limited,” especially if 
that “large amount” of flexibility extended to the engines? 

Now, the truth is the stiffest box car, day coach, sleeping car 
or engine that can be built has flexibility forced into it, so to 
speak, by the “service stresses’ as indicated in your article, 
and which enforced flexibility is constantly being fortified 
against in old and new work. 

Again, the first half of your article clearly contradicts the 
latter half. You quote approvingly a statement made before 
a Railway Club as to flexibility, and then quote approvingly 
from the proceedings of the M. C. B. Association ‘as to stiff- 
ness. Which horse shall one ride? 

No, if any ‘truth relating to car construction and founded on 
service experience has been clearly demonstrated, it is that a 
roof must contribute its full share of stiffening to the frame. 
This fact is borne out by the most approving testimony of 
the most thoughtful men who have formally expressed them- 
selves in reports of Committees or M. C. B. Associations. They 
have clearly and unequivocally stated that the four long sides 
of the box of a car should be boarded in solidly “to stiffen 
and strengthen it.” 

Now, flexibility is highly undesirable, because it contributes 
very largely to the cost of maintenance. Take a car with an 
outside metal roof, and that affords the flexibility you ap- 
prove—under load—and its strain producing movements are 
simply astonishing to anyone who will take the time to watch 
it from the top of a train. There is not only a swaying, twist- 
ing motion, but it is serpentine, as well, the effect of which is 
manifested in the nails working out of roof boards, as well as 
sides of the car. Not only that, but the whole structure is 
loosened in tenons and braces and tie rods and inside ceilings. 
Now, it must be readily evident that when the top of the box 
of a car is also boarded over before the roof is put on, the 


effect of twisting and serpentine movement is reduced to the 

minimum—the least obtainable on a box car at a usable cost. 
Once having the body of the car as rigid as possible, i. e., 

solidly enclosed on four sides, but subject to enforced flexi- 


bility, it then becomes highly desirable to have a flexible roof. . 


Perhaps that is what you really mean in your advocacy of 
flexibility. 

There are flexible and inflexible car roofs. The flexible roof 
has strain adjustability—is torsion proof—because it is not 
fastened to the body of the car in such manner as necessarily 
to adjust itself to strain. Such a roof—fabric or metal—can 
never be unfavorably affected by torsional strain: 

An inflexible car roof is one nailed at all points to the struc- 
ture of the car and hence must be subject to all strains and 
twists affecting the car. Such roofs soon become leaky, no 
matter what the material. If of fabric, they tear; if metal, 
they crystallize, and there is only “vexation of spirit.” 

There are one or two additional points in your article to 
which I would like to refer in a deferred communication. 

November 18, 1899. B. C. ROOF. 

[We do not see that we differ with our correspondent in the 
essentials of this question.—Editor.] 





LOCOMOTIVE INSTRUCTION IN TECHNICAL SCHOOLS. 





Editor American Engineer and Railroad Journal: 

At present some of the technical schools are revising their 
courses of instruction in locomotive engineering, while others 
are preparing to offer such courses for the first time; hence 
a few words of adverse criticism of past methods, and of 
suggestion for future improvement, may be productive of 
good results. 

Locomotives operate under more variable and exacting con- 
ditions than any other class of engines; and the formulae and 
data derived from stationary and marine practice have little 
application to locomotives. As an instance of this may be 
mentioned the fact that, while in ordinary structures sub- 
jected to tension a factor of safety of about five is usually 
considered sufficient, in the design of such parts as locomotive 
driving spring hangers, actual practice (deduced from failures) 
has demonstrated that, partly owing to the greatly increased 
load due to impact caused by the vertical motion of the driving 
box and the jolting or uneven movement of the engine, and 
partly as the result of other causes not clearly understood, 
it is unsafe to allow the working stress to exceed three-thirty- 
seconds of the tensile strength of even exceptionally good 
wrought iron. 

For students desiring to fit themselves for the duties of motive 
power officers and locomotive designers, the ordinary course 
in mechanical engineering, however admirable it may be, is 
not of itself a sufficient preparation, but should be followed by 
a special course of at least one year’s duration, devoted ex- 
clusively to the study of locomotives. Cars, railway shops and 


machinery, air-brakes, signals, etc., should be included, and ™ 


the course should be designed to give a thorough insight into 
general principles, rather than a knowledge of special methods 
and the design of details, which information can only be satis- 
factorily obtained in actual practice, much of it being the 
carefully guarded private property of railway companies and 
locomotive building firms. 

As an example of the character of problems which a super- 
intendent of motive power or locomotive designer is called 
upon to solve, and the confidence with which such work is 
undertaken, the following incident may be mentioned. 

In 1895, the Baldwin Locomotive Works suggested to the 
Japan Railway Company that if a specimen of the coal found 
on their road and considered unfit for locomotive use—it being 
impossible to burn it in the fireboxes then, in service—were 
sent to them, they would build engines to burn it and guarantee 
their successful operation. The sample of coal was sent from 
Japan; forty-four locomotives were shipped in one lot to a 
distant foreign country, where, in the event of litigation, the 
builders would have no redress, and guaranteed to burn a fuel 
hitherto considered worthless. 
satisfaction, proving to be 


noiseless in their operation. 
Now, how was this satisfactory result attained? 





The locomotives gave perfect 
remarkably free steamers, even 
with exhaust nozzles so large that the engines are almost 28e 
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the modified Wootten—and so proportioning the grate area that 
a sufficient quantity of coal (whose peculiarities and calorific 
value had been ascertained) could be burned per hour to gen- 
erate steam enough for the tractive power desired, or the 
traction due to the boiler pressure, and the size of the cylinder 
and driving wheels. This being accomplished, the design of 
the different parts or organs of the locomotive, so that they 
would function properly, not break down or require frequent 
repairs, did not differ from ordinary cases and presented no 
unusual difficulties. The broad fundamental problem bejng 
the design of ‘an engine which would make sufficient steam 
to haul trains of known weight over a given road with fuel 
considered unfit for use. 

Another and very different case was recently worked out on 
one of the well-known American roads. The Lake Shore & 
Michigan Southern Railway has passenger locomotives which 
will handle maximum loads of about twelve cars on schedules 
slightly exceeding forty miles per hour. The traffic conditions 
have lately become such that the Superintendent of Motive 
Power was called upon to design locomotives which, without 
exceeding the limitations of weight and space imposed by the 
permanent way and clearances of the road, would haul fourteen 
cars at sixty miles per hour, with a margin of reserve power 
for emergencies; to meet which requirements a single expan- 
sion, 10-wheel express engine was produced, having 80-inch 
drivers, 20x 28 inch cylinders, and a total heating surface of 
2,917 square feet, equal to that of the largest consolidation 
freight locomotive (Class H-6) of the Pennsylvania Railroad. 
Here, as in all cases of locomotive design, the questions were, 
first, What is wanted? and second, How can it be obtained? 

A satisfactory course of instruction in locomotive engineering 
should be such as to place its graduates, after proper practical 
experience, in the most favorable position for satisfactorily 
answering such questions, to accomplish which purpose special 
prominence should be given to the elucidation of the funda- 
mental principles underlying the design of efficient locomotives; 
to the explanation of the requirements of modern engines, and 
how they are met under existing limitations: the tendencies of 
recent practice, and the probable characteristics of the locomo- 
tive of the future. 

These are the most important subjects for the technical 
schools to teach, for, unless so taught, they can only be ac- 
quired by years of practical experience and observation, and 
it is precisely in neglecting to give proper instruction in these 
underlying principles, and by making the design of details 
the essential feature, that many of the college courses in loco- 
motive engineering have hitherto been radically defective. 

On the other hand, while the consideration of the design 
of details should not be given undue prominence, it must be 
remembered that the managements of the leading railroad 
companies now accept no excuse for engine failures, and con- 
sequently the study of successful practice as exemplified in 
. designs which do not break is extremely important, and this 
involves questions of the resistance of materials under specially 
difficult and frequently misunderstood conditions. 

One of the most admirable features of medical education is 
the systematic instruction given by eminent physicians and 
surgeons in regular practice, and, while it is probably im- 
practicable to follow a similar course in engineering education, 
it is evident that, unless the technical schools are willing to 
offer such salaries as will induce able motive power officers 
and locomotive designers to vacate their positions and become 
teachers, the best results, for the students, at least, cannot 
be obtained; the tendency being for the course to become 
either an extravagant exercise in applied mathematics, or to 
dqgenerate into a mere catalogue of obsolete locomotive details. 

EDWARD lL. COSTER, 

New York, Nov. 20, 1899. Assoc. M. Am. Soc. M. BE. 

{Comments upon this subject will be found on page 391, this 
issue.—Editor. ] 








A tie growing experiment is reported to be under considera- 
tion by the “Big Four,” between Brightwood and Ingalls, in 
Indiana, on land owned by the road. It is estimated that 
catalpa trees, imported from Kansas, planted now, will attain 
a height of 60 feet and a diameter of 20 inches in about 16 
years, ged 





RAIL WASHER TESTS. 





Chicago, Burlington & Quincy R. R. 





Train Resistance Due to Rail Sanding. 





Dynamometer Tests. 





The effect of sand placed upon the rail to increase the adhe- 
sion of locomotive driving wheels has been known to be im-. 
portant in increasing the resistance of trains and the subject 
has, we believe, been submitted to a careful test for the first 
time by the C., B. & Q. Railroad, and the American Engineer 
and Railroad Journal has been favored with the results of 
careful dynamometer experiments conducted by the motive 
power department of the road under the direct supervision of 
Mr. J. A. Carney, Master Mechanic of the St. Louis Division, 
and Mr. M. H. Wickhorst, Engineer of Tests. 

This work resulted from discussions with train and engine 
men with regard to the use of the rail washer, the men claim- 
ing that it would make a decided difference in the ease with 
which heavy trains may be pulled over grades, and especially 
those involving curvature. Preliminary experiments were 
made in the Galesburg yard to determine the effect of the 
rail washer, and it was found that its advantage was so slight 
upon a heavily sanded rail and a straight, approximately level 
track that it did not at that time appear to warrant the intro- 
duction of the device on main line engines. The claim was 
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Curves on Arenzville Hill. 


made by men on the St. Louis Division that by wetting the rail 
lubrication is provided to a certain extent, reducing the flange 
friction on curves. The almost unanimous opinion resulted in 
dynamometer tests to settle the question. 

The object of the tests was to determine the difference in 
train resistance when sand was left on the rails after the pass- 
age of the engine, and where the sand was washed off behind 
the drivers with a rail washer, which consists of a pipe tapped 
into the boiler below the water level, with a branch extending 
to each rail so that the sand may be washed off by a stream 
of hot water and steam under the control of suitable valves. 
The dynamometer car, which is a part of the equipment of this 
road, was used and the trials were made on October 31 on 
Arenzville Hill, on the St. Louis Division, where the desired 
track conditions were found. The hill was staked out in 14 
sections, each 500 feet long. One of the engravings is repro- 
duced from a map showing the line of road and the curves 
on this hill. The grade throughout the space covered is 1.3 
per cent. and uniform; the location of the stakes\is shown in 
the engraving. 

The weather was fine, and there was very little wind. The 
full train consisted of 12 loaded cars, with a dynamometer and 
caboose; other tests were made with three-fourths of a full 
train, consisting of nine loaded cars, the dynamometer and 
caboose. The following record shows the order of the tests 
and indicates that in three cases, with a full train of 3,967 
tons, and where sand was used without the washer, the train 
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Full Train Record. 


stalled before reaching the top of the hill, at sections 10, 11 
and 12. In all the other cases the train was pulled up over 
the course without stopping. 

Record of Tests. 








~~ | | 
32 Time Condition of Rail. | ‘Train. | Remarks. 
1 | 7:55 A. M. Sand alone. eer een Preliminary test. 
2 | 8:33 A. M. «“ “ ae Stalled on Section 10 
; eas = re i and washer # exes. : ‘ 
4 | 9: .M, and alone Zs 8 Secti 2 
5 30 A. M. Sand and ne 25 talled on Section 12. 
715 A. M, Sand alone. e ste Secti 
7 1138 a. M. Sand od pe € Stalled on Section 11. 
4 .M. Try rail— 1. a 
S re P a. s ¥ rail—no sanc . a 
1 71 - M.| Washer alone—no 1 py 8 
11 | 2:30 P. M. ss of nae & = 
12 | 219 P.M. + «(4 re | 
3,09 8. 
13 | 3:40 P. M. Sand alone. ; as mer 
14 | 3:52 P. M. Washer alone—no sand “ 
15 | 4:03 P. M.| Sand alone. _ 











The complete report includes the average drawbar pull for 
each section of 500 feet for each individual test, together with 
the number of seconds required to pass over each section. It 
also shows the average drawbar pull for the 14 sections when 
the engine succeeded in getting up the hill. It gives the 
average drawbar pull for the tests over the first nine sections 
with a full train. The summary of the results is given in the 
following table: 

Summary of Results. 


Summary—Full Train. 


No. of Av. D.-B. 


Condition of Rail. Section. Rating. Rating. 


DONG GING shin Shika ar haivess 9 18,4386 100 % 107.5% 

Sand and washer................. 9 12,868 95.7% 102.9% 

pie Te | BRERA ee re Nare sy ce 9 12,511 94.8% 100 % 

Wanbler: GIONOi. ie aie 9 11,830 88 % 94.7% 
Summary—Three-Fourths Train. 

RE re eee an Ree 14 10,585 100 % 

Washer: MiGhe. i.e is. Sidi fies 14 10,275 97 % 


It will be noticed from this summary as to the full train 
tests, taking the dry rail as normal and rating it at 100 per 
cent., that when sand was left on the track the resistance was 
increased by 7.5 per cent.; when sand was applied and then 
washed off with a washer the increase of resistance was 2.9 
per cent, and when the sand was not applied, but the rail was 
wet by the washer the resistance was decreased to 94.7 per 
cent. In the tests with the three-quarters load the difference is 
decidedly less. In this case, calling the resistance where sand 
was applied 100 per cent., the resistance where no sand was 
applied but the rail wet with the washer decreased to 97 per 
cent., a difference of only 3 per cent. in this case. 

These results are shown graphically for ease of comparison, 
the averages having been plotted in the two diagrams which 
we reproduce. No tests were made with application of sand 
and afterward the washer to wash off the sand in the case 
of the lighter train, because it was assumed that the results 
would be the same as in the application of the washer to the 
dry rail. The diagram of the full train shows that the resist- 
ance is materially greater when sand is applied and then 


washed off than when the washer alone is applied. It should be- 


stated that the drawbar pulls are reported as they were taken 








Light Train Record. 


in the tests without correcting for the differences in internal 
train friction resistance due to differences in speed and for 
differences in train inertia resistance due to differences in the 
speed retardation, because the amounts of correction would not 
be very different in the different cases. If these corrections 
were applied the draw-bar pulls would be increased slightly, 
and a little more when sand alone was applied in the case of 
the full train tests, since the speed retardation was greater 
in these cases. In the case of the light trains no corrections 
were necessary, since the variations in speed were very slight 
for the different tests and for the different sections in each 
test. If these excellent results were obtained at an excessive 
cost, due to the amount of water used by the rail washer, the 
practical value of the device would be very small, but tests 
conducted by Mr. Carney showed that the amount of water 
consumed with the throttle valve to the washer pipes fully 
open was 36 pounds of water per minute as a maximum. His 
opinion is that the average amount of water used per minute 
is about 20 pounds, which would be equivalent to a little over 1 
pound of coal per minute. If the rail washer is applied for 
6 minutes in getting up the hill it would mean the consump- 
tion of about 7 pounds of coal and 140 pounds of water, which 
is very little cost when considered from the standpoint of the 
advantage in the possibility of hauling additional loads and 
insuring against the stalling of trains. 

Summing up, it may be stated that these tests show a ma- 
terial reduction in train resistance due to washing the sand 
off the track under the conditions of grade combined with 
difficult curvature, such as exist on this hill. In a train of 
20 loaded cars this is equivalent to the hauling of one extra 
car. The results also indicate that where the rail is good 
and no sand is needed, that it is an advantage to apply the 
washer alone. When a train passes a curve, one wheel of each 
pair must slip;. that is, half the wheels in the train must slip 
upon the rails. This probably accounts for the good effect of 
having the sand washed off the rail, and of wetting the rail. 

In such work as this a railroad may secure information by 
the use of a dynamometer car, which will render such an addi- 
tion to its equipment a most satisfactory investment. The 
whole idea of the tests and the practical value of the results 
obtained on this occasion and in many other similar investiga- 
tions on this road should bring the dynamometer car before 
progressive railroad men as a very important factor in reducing 
operating expenses. In this series of tests, which were con- 
cluded in a single day, information was obtained which will 
mean one more car per train over the St. Louis Division for 


future years. This result alone will pay, over and over again, 
the total expense of this car ever since the Burlington Brake 
Tests and including its first cost and replacements. The won- 
der is that every strong road does not see the real value of the 
dynamometer car and of the kind of men who can use it to 


such effect. 


A type of compound locomotive in use on the Chemins de 
Fer du Nord, of France, described in “The Engineer,” has 
high-pressure cylinders 13% inches, and low-pressure cylinders 
20% inches in diameter by 25 3/16 inches stroke. The initial — 
steam pressure is 213.3 pounds per square inch, the diameter — 
of driving wheels is 84 inches, the grate area is 24% square 
feet, and the heating surface 1,890 square feet. era, 
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STAYBOLT PROGRESS. 





The test of time is the most reliable and altogether satisfac- 
tory one for the study of the staybolt problem in locomotive 
practice, and the vibration tests which now attract the atten- 
tion of the leaders in the pursuit of this subject have developed 
several facts of great importance because they are really time 
tests. It is not the tensile strength but that property of the 
metal which enables it to bear repeated bendings which deter- 
mines the life of a staybolt. If a perfectly flexible material 
of sufficient strength was available the solution of the diffi- 
eulty of the breakage of staybolts would be had, but in the 
absence of such material it is necessary to use the best to be 
found and then to surround it with the most favorable condi- 





tions. Progress has been made toward improvement since the 
summary of staybolt practice was printed in our issue of 
September 8, 1897, page 319, but it is believed that the increase 
of steam pressures is moving faster than that of the improve- 
ment in staybolts. This is why it is important to review the 
subject. 

Remarkable Staybolt Material. 

The recent cutting up of an old locomotive boiler after it 
had been in active service for nearly 20 years presented some 
interesting questions. This boiler was equipped with staybolts 
% inch in diameter, which were turned down to a diameter of 
5 inch in the center, with a long fillet at each end. The 
original firebox sheets and a large part of the original stay- 
bolts were still in use, although of course a number had been 
renewed. The points of interest in this case are: First, That 
so many of the staybolts should have lasted for nearly 20 











a Fig. 4. 


years; second, that the firebox should have lasted so long a 
time and yet be fit for further service, and, third, that some 
of the staybolts should have broken near the firebox side, 
instead of near the outside shell. A case of a staybolt 
breaking at or near the firebox side is almost unheard of and 
it would seem that if the form and method of attachment are 
found which will cause the bolts to break at either sheet all 
has been done that is possible with that size of staybolt. 
Examination of this staybolt iron by etching and by tests 
showed it to be remarkable material. Its tensile strength was 
from 55,000 to 58,000 pounds, and the elongation was 40 per 
cent. in 2 inches. This was not steel, as might be supposed 
from the high tensile strength. It was box piled, faggotted 
iron made up, as shown by the etching, of very small squares 


covered by a box on the outside. The iron seemed to be very 
highly refined before being rolled into the small bars of square 
section. This is shown very clearly in the fractures. The 
structure of the iron appeared to be like that of a rope with 
square and untwisted strands. Little if any iron is to be 
found at the present time with tensile strength and elongation 
as high as this, although the best special staybolt irons often 
run up to 53,000 pounds tensile strength and 30 per cent. 
elongation in 8 inches. Of course the boiler pressure has a 
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great deal to do with the life of staybolts. In this particular 
boiler it was 125 pounds during the more recent years and 
possibly 140 pounds during its earlier days. 

Form of the Firebox. 

If staybolts could be made of sufficient length to permit of 
the maximum movements of the firebox due to expansion and 
contraction without bepding them beyond the elastic limit of 
the material and without reaching the point of permanent set 
the dangers of breakage would be greatly reduced. It is out of 
the question to materially increase the length of the bolts 
which give the most trouble in narrow fireboxes, but with wide 
fireboxes there seems to be no reason why moderately long 
bolts may not be used without any important disadvantage. 
With fireboxes of the narrow type (between the driving 
wheels) the shape may be much more favorable than is often 
the case. On page 179 of the June, 1899, issue of this journal 
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Fig, 6. 


a boiler is illustrated in which the water spaces, while 4 inches 
wide at the bottom, increase both at the sides and back end in 
order to give as great length as possible. 

The shape of the firebox sides may be varied quite a little 
with a marked effect on the staybolt breakages and probably 
much more influence than is generally appreciated. Of the 
three forms of fireboxes shown in Figs. 1, 2 and 3, the first rep- 
resents 10, the second 18 and the third 24 locomotives, which 
were compared for staybolt breakages during a period of six 
months and gave the following results: 

Fig. 1—226 broken. 

Fig. 2.—124 broken. : gee oR 

Fig. 3.—32 broken. pe pS ea RT a a 
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Standard Forms of Staybolts. 

































































C., B. & Q. RB. R. 
Diameter. s Length Between Sheets. 
se 2 3 
Nominal. — Bs § Sin. | 3% in | 334 in. | £34 in. | 4 in. | 44 in. | 44 in. | 434 in. 5 in. | 544 in. | 514 in. | 534 in. | 6 in. |6}4in./6}¢in.) 634 in. | 7 in. 
——_—/ . —_. _ o Ea, TS ae PN PS, STS SAO A EE MES IED EO ES Se eee — — 
% in, Hin. | 29 42 a | 42 | 42 | 48 | gO 80 so, 8 | 80 | 8 | 40 | 140 | 40 | 40 | 140 | 140 
gin. | jin. | OF 23 23 3 | 283 | 2 | 42 42 42 | 42 | 42 8u 80 80 | 80 | 80 | 80 | 80 
Lin, Hm | 32 | B | 2 | 3 | 3 | 3 | g | a | a | 42 | 42 | 80 | 80 | 8 | 80 | 8 | 8 | & 
Ly in. qjin. | 37 23 23 23 3 | B 42 42 42 42 R0 80 | 8 | 8% | 8 | 80 | 89 
1% in. 44 in. 3 1/3 1/3] geile | @ |} a | a2] e2| @ 80 | 80 | 3 | 8 | 80 | 80 | 80 
1 in. iin. | || 2 | 2 | 3 | 3 | | 2 | 2 | a | | @& | so | & | 8 | 8 | & | & | 8 
! — _ : —— 


The first is a radial stay boiler with a deep firebox and 3%- 
inch water spaces, carrying 180 pounds of steam; the second 
is a crown bar boiler with 314-inch spaces, carrying 150 pounds, 
and the third is a radial stay boiler with a rather deep firebox 
but 4%-inch water spaces and less abrupt curves at the sides. 
This is an easy matter to provide for in designing, and the 
reason for the good results is very clear. 

A shallow firebox is much more favorable to staybolts than 
a deep one, and with wide grates, over the wheels, the best 
possible arrangement for the staybolts seems to be available, 
viz., a shallow box, an even and uniform curvature of the 
sheets and long staybolts. The curvature of the sheets is 
believed to be important. It has been found advisable in the 
construction of very wide fireboxes to give the sheets a 
uniform curvature from one side to the other, not that the sec- 
tion of the firebox is an arc of a circle, but the outline is free 
from angles and straight lines which tend to localize the move- 
ments and stresses due to expansion and contraction. In 10 








Fig. 7. 


engines with fireboxes of the form shown in Fig. 4, but 3 
broken staybolts were found in a period of 13 months. This 
is believed to’ be due to the shape of the sheets, and the length 
of the staybolts which begins to increase immediately above 
the lower rows, and the stays are very nearly radial through- 
out the firebox. The record is a very encouraging one, which 
appears to add an argument to those in favor of wider fire- 
boxes. Fig. 4 may fairly be said to represent the forms of the 
Lehigh Valley Baldwin Compounds (page 11, January, 1899), 
the Long Island and Consolidations by the Brooks Works (page 
92, March, 1899), and the most recent Brooks 12-wheel engines 
for the D., L. & W. Ry. (page 365, November, 1899). These 
engines are all reported to be giving good results and this 
shape seems to be likely to last. ; 


_ Forms of Staybolts. 

For a number of years the practice of reducing the size of 
the central portions of the bolts between the threaded ends 
has been rather common. Two recent investigators believe 
that the idea is theoretically good, but that it does not show 
marked results in vibration tests. The long service of the 
staybolts referred to in the first part of this discussion seems 
to prove the value of the flexibility obtained in this way. 
Efforts have been made to design such a form as would insure 
against the breakage occurring always at the outer sheet. 
Fig. 5 shows the results reached by two prominent locomotive. 
authorities who worked out their ideas independently and 
both sought the theoretically correct form. They differ in 
nothing except the form of the section between the fillets. 
‘the difficulty with this plan is to make and insert the bolts. 
This can be done, but at increased expense, because of the 
two sizes of holes to be drilled and tapped for each staybolt. 
The form shown in Fig. 6 was designed by Messrs. Stone & 















































Fig. 8. 


Co., Deptford, England, for the purpose of giving flexibility. 
The staybolt is apparently cut in two planes by a circular saw 
with a thin blade. Mr. William F. Pettigrew in his new book 
says: “It is represented that these stays will stand 30 times as 
many strains as the ordinary stay, and where they have been 
tried they have given very good results.” The experience with 
this form has probably been confined to England, but experi- 
menting with them on a large firebox in this country would be 
worth while. They are used in steel fireboxes on the Great 
Eastern Ry. of England. 

A really flexible staybolt is sure to be durable. The form 
shown in Fig. 7 has been suggested as a means for providing 
flexibility at the outer sheet, but it is not known to have been 
tried in service. Doubtless this idea may be worked out suc- 
cessfully, and perhaps without making the work too expensive. 
This is believed to have originated with Mr. F. W. Johnstone, 
Superintendent of Motive Power of the Mexican Central. 

Fig. 8 illustrates the form of the standard staybolts of the 
c., B. & Q. R. R., which gave excellent results in a recent series 
of vibration tests. These bolts with drilled holes withstood 
more vibrations than any others, except nickel steel, in a com- 
parative test of six different forms and materials. On new 
work, on the Burlington, %-inch bolts are used, the lengths 
varying by % inch, and the shape being as given in the table. 
In renewing staybolts, sizes up to 1 3/16 inches are used as the 
work requires, and if larger ones are needed the holes are 
bushed and standard sizes are put in. The minimum diameter 
of %, 5/16, and 1-inch staybolts is 11/16 inch, and for bolts 
over 1 inch diameter the minimum diameter increases 1/32 inch 
for each 1/16 inch increase in the nominal diameter. 

The Riveting of Staybolts. 

The form and size of the riveted head of the staybolt is 
known to greatly influence the life, and that the riveting is 
very important is proven by the wide variations in the results 


of tests in vibration machines with bolts secured in this way. — 


At least three different experimenters have tried unsuccess- — % 
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fully to carry out tests in which the bolts were riveted into 
sheets, but the results were so variable as to be valueless. The 
heads loosened first, and the boits finally broke near the edge 
of the plate. It has been stated that bolts driven according to 
the method suggested by the United States Government gave 
materially improved results. The amount left to be headed 
over on a one-inch bolt was 7/16 inch; after upsetting the end 
by a few sharp blows the bolt was driven by a bottom set and 
when driven by this method it withstood more bendings than 
those with low conical heads and also bolts remained tight 
longer. The explanation is that this method of driving made 
the bolt stiffer at the sheet and threw a part of the flexure 
into the portion between the sheets. An experimenter whose 
opinion is held in high esteem, says: “There is no question 
but that the heading over the plate has more influence on the 
strength of the staybolt than any other one factor. It has 
been found that the United States Government specifications 
for heading staybolts gave a much more uniform test, as well 
as showing much longer life. The Government requires the 
heads to be made with a set and use no hand work on them.” 

There are two ways in which to look at this question of 
driving. Loose bolts do not break, and it seems highly prob- 
able that very tight bolts with provisions for bending wilh 
have increased life; it is better to have them tight. 


Detector Holes in Staybolts. 

When the detector holes were first used they were drilled 
after the completion of the boiler and many still keep up this 
practice. For the sake of economy it afterward became cus- 
tomary to punch the holes in the bolts in the shop. Methods 
of punching and etching prints of punched bolts were shown 
in the American Engineer, April, 1898, page 121. It has de- 
veloped that in spite of opinions to the contrary, drilling is 
better than punching and in a number of shops the holes are 
now drilled before the bolts are threaded. It has been shown 
by vibration tests that the holes, whether punched or drilled, 
increase the life of the bolts, but that drilling is the more 
effective. The punching seems to cause the breakage to occur 
in a ragged, irregular way, which would indicate that the 
deformation of the material was not advantageous. In one 
series of tests the number of vibrations with the holes drilled 
was nearly 2% times as great as in the case of the same form 
with punched holes. 


Thin Sheets. 

Tnere is a tendency toward the use of thinner firebox sheets 
in spite of the increase of boiler pressures, the purpose being 
to reduce the rigidity of the firebox structure and to relieve 
the staybolts by inducing some flexure in the sheets them- 
selves. Examples are seen in the new Lake Shore passenger 
engines with inside firebox sheets % inch thick; the large 
12-wheel freight locomotive for the Illinois Central with inside 
sheets 7/16 inch thick and the Class H 6 consolidation engines 
of the Pennsylvania, in which the inside sheets are only 5/16 
inch, and the outside sheets but % inch thick. 

The Pennsylvania practice is believed to be a satisfactory 
indication that much thinner sheets are to be used than were 
formerly considered necessary. Outside firebox sheets less 
than % inch thick appear radical, but because of the support 
given by the staybolts more than this is probably not neces- 
sary.. It is reasonable to expect the stays to be more reliable 
in supporting the sheets if the latter are thin and flexible. 

Staybolt Material. 

The influence of the quality of the material is important, as 
was shown by Mr. F. J. Cole before the American Society 
of Mechanical Engineers last year. The material should not 


only be good, but should be uniformly able to withstand the 
stresses and the test of quality is in the vibration machine. 
As already mentioned, some of the irons available about 20 
years ago are worthy of attention in this respect and more will 
be said in this connection. The very best iron should be ob- 
tained regardless of cost. 

Nickel steel seems to be able to withstand alternating 





‘rons. 


stresses very well, and better than any other material, yet it 
appears to be barred out from practical consideration because 
of the difficulties of working. It is necessary to thread the 
bolts in a lathe or to anneal them before cutting the threads 
in a bolt machine. Good iron is undoubtedly the best ma- 
terial. 
Piling Structure of Staybolt Iron. 

The most intelligently prepared specification for locomo- 

tive staybolt material in this country contains the following 
























































Fig. 9. 


clause: “The material desired is fagotted iron, free from ad- 
mixture of steel and preferably box-piled, the filling being of 
rods.” 

Fig. 9 indicates two methods of piling iron for staybolts; 
the first is intended to represent what is referred to as “box 
piling,” and the other is slab piling. It is clear that in the 
first the structure is such as to enable one portion to support 
the others in whatever direction the bending occurs, whereas 
in the second there is a marked difference in the support in 
the different planes of bending. The numbers of vibrations 
representing the first and second structures are recorded .as 





Fig. 10. 


from 5 to 1 and 2 to 1 in favor of the first in tests made by 
two careful experts working independently and on different 
If the slab piled iron is bent with the piling in the 
vibration machine it gives good results, but when bent against 
the piling it is less satisfactory, even if the material is 
equally good. No satisfactory etching print of a box piled 
piece showing the rods is available, but Fig. 10 shows the struc- 
ture, within the box, although this specimen is not a staybolt. 
It is an axle of a kind not seen nowadays and is made of 81 
distinct pieces welded together in working. 

Fig. 11 shows etched ends of five different well-known brands 
of staybolt iron, Nos. 1 and 3 of which exhibit the slab struc- 
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ture, while the others are more irregular. The irregular piling 
seems to a certain extent to act like the box piling in furnish- 
ing the internal support which is so desirable in resisting re- 
peated bendings. An excellent example of the slab piling is 
seen in Figure 12. There is good reason to believe that irons 
represented by Fig. 12 should be tested in a lathe with a 
weight upon the unsupported end, in order to insure against 
misleading conditions. (This is a section of an axle.) 

An excellent example of carefully worked iron which shows 
the irregular structure, apparently so desirable, is presented in 

















Fig. 11. 


Fig. 138. This engraving is from an etching of a piece cut from 
a bar taken at random from storehouse stock. It is superior 
iron and the etching in this case confirms its good reputation. 
The internal structure of another special staybolt iron is 
shown in Fig. 14; this, like Fig. 18, is engraved in wood from 
the original etching prepared from a commercial sample of 





Fig. 12. 


the material obtained from railroad storehouse stock. Fig. 14 
shows a very different structure from Fig. 13. The material 
has some hard spots, but aside from these its iron is so homo- 
geneous as to render it difficult to secure a good etching for 
engraving. This iron appears to be piled finally in slabs, each 
slab being comprised of rods. Its structure differs from Fig. 
10 in the way it is made, but it also differs from Fig. 12, and 
from Sections 1 and 3 of Fig. 11. The structure of Fig. 14 re- 


sembles, in general principles, the box piled iron but it is not 
strictly an example of that structure. : 
Fitting. 

The application of staybolts so as to insure uniform duty on 
each and freedom from initial stresses is difficult and the 
subject is sufficiently important for more thorough treatment 
than can be given here. The accuracy of the threads is now 
being carefully measured, and this cannot fail to produce im- 
provements. Mr. H. A. Gillis, of the Richmond Locomotive 
Works, stated before the Master Mechanics’ Association last 
summer that he had ordered staybolt taps in the open market 
from every known maker of any reputation whatever, and 
“found only two taps out of the number that were anything 
like right.” This situation is bound to improve when the 
necessities are appreciated. The ideal to be sought for is a uni- 
form condition of initial stress among the staybolts. This 
cannot be secured under prevalent practices in which the inside 
sheet is deflected as much as % inch by the pressure of the 
reamer on the end of the staybolt tap which is fed into the 
hole with a 1/12 inch feed per revolution. This is true of the 
usual method of reaming the inner hole by a reamer on the 
end of the tap while the hole in the outer sheet is being tapped 
by another portion of the same tool, and unless precautions are 
taken to. bolt or clamp the sheets together while the reaming 
is going on, the inner sheet is sure to be pushed away. The 
shape of the thread is also important. There is no reason why 
a staybolt thread should fit the sheet at the bottom. There 
should be a small space between the top of the thread in 
the sheet and the bottom of the thread on the bolt. The 
United States standard thread is better than a sharp V thread 
for the bolts because the sharpness of the threads at the bot- 
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Fig. 13. 


Fig. 14, 


tom is equivalent to nicking the bolt and is an invitation t 
fracture. , 
Vibration Tests. 

These tests seem to have thrown a great deal of light on 
the staybolt problem, chiefly, no doubt, because they indicate 
in a large measure what may be expected from long time 
service tests, and they may be made to very nearly reproduce 
practical conditions. These tests are now required in the 
examination of staybolt material in the specifications which 
are mentioned below and they are considered as giving impor- 
tant information in regard to the material. The effect of the 
internal structure of the material, however, is such as to raise . 
the question whether these tests should not be made in a re- 
volving instead of a reciprocating machine. The revolving 
method, with a weight hung on the free end of the specimen, 
bends the bolt in all directions, whereas in a vibrating machine 
the motion may happen to be in the most favorable or the 
most unfavorable directions. It has been very clearly shown 
that rigid clamping of the fixed end of the specimen (in the 
vibrating machine) is necessary to uniformity of results and 
for this reason the riveting of the specimens into pieces of 
plate for testing purposes has been discarded. Specifications 
which have been found to secure satisfactory results, in- 
clude the following: Tensile strength, not less than 48,000 
pounds per square inch; elongation, not less than 25 per cent. 
in 8 inches. Specimens when threaded with sharp “V” threads 
shall be firmly screwed through two holders % inch thick and 
with a clear space of 5 inches between them. One of these 
holders shall be rigidly secured to the bed of a suitable ma- 
chine, and the holder at the other end ishall be vibrated alter- 
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nately % inch on each side of the center line. When thus 
tested, acceptable iron should show not less than 2,200 double 
vibrations before breakage. If either of ‘two bars stands less 
than 1,700 double vibrations or the two give an average of less 
than 1,900 double vibrations before breakage, the material is 
rejected. 

Conclusions. 

The most promising improvements in staybolt practice are: 
Favorable outlines in the firebox sides, giving smooth curves 
and allowing the maximum length for the staybolts; such 
forms of the bolts as will cause the flexure to be distributed 
over the portion between the sheets;. the drilling of tell-tale 
holes; thin and yielding firebox sheets; the best quality of 
material; such a structure of the staybolt material as will 
permit one portion to support its neighboring portions, no 
matter what the direction of bending; accurate fitting of the 
threads and accurate pitch of the bolt and tap threads and a 
correspondence of the pitch in both sheets. It is too early to 
state positively the effect of the recent experiment on corru- 
gated. fireboxes on the New York Central, but success in this 
direction looks very promising. It may be said that the Van- 
derbilt boiler on this road has been satisfactory thus far. No 
serious difficulties have arisen and there seems to be good 
reason to believe that the experiment will prove it to be pos- 
sible to do without staybolts altogether in locomotives on 
American railroads. The fact that five engines now building 
for this road are to have these fireboxes is interesting . 








PISTON VALVES. 
With Two Bar Front Frames. 





Norfolk & Western Railway. 





The Norfolk & Western Ry. has given a great deal of atten- 
tion to piston valves for locomotives. On page 38 of our issue 
of February, 1898, an account of an application of valves of 
this type was given describing their arrangement in a locomo- 
tive that was formerly a compound. The latest development 
is shown in the accompanying engravings, illustrating their 
use in an engine with two bar front frames combined with 
a location which places the valves in the direct path of steam 
in entering and leaving the cylinders. These valves take steam 
at the center and exhaust it at the ends. The advantages 
claimed for this are, first, the protection of the entering steam 
from radiation on account of the jacketing by the exhaust, and, 
second, the absence of high steam pressure upon the valve 
stem. In the plan followed in this case the valve motion is 
connected with the valve in a very direct way without using 
bent eccentric rods or crooked connections. 

Before adopting this arrangement of the valve motion an- 
other, which was much more complicated, was tried. This 
made use of a system of horizontal levers, connecting the 
link block with the valve stem, but while giving a good 
valve motion the use of the plan was not extended because 
of the large number of joints. The form illustrated has been 
applied to four locomotives recently rebuilt and is giving good 
results. The valves are made in two parts in order to get 
them in between the bent portions of the front frame sections. 
The valves have three narrow packing wings, like those pre- 
viously illustrated. These valves are provided with peep 
holes through the castings to permit of watching their edges 
while they are being set. 

The arrangement of the valve motion is illustrated in plan 
and elevation. A short substantial bar connects the link to the 
end of the valve rod. It is hung on two links of equal length, 
giving a parallel] motion which does not introduce any irregu- 
larities into the action of the valve. The valve stem is guided 
at the back end and moves in a straight line, the valve rod 
being connected to it by a pin joint. A valve motion could 
hardly be more direct than this unless the valve stem and link 
block could be placed on a level which would avoid the neces- 





sity for the parallel motion. Such a location, however, would 
not give a favorable arrangement of the steam passages in 
the saddle casting, even if it could be accomplished. 

Piston valves need special protection from water of con- 
densation, from the resistance of the pistons and from the 
cutting action caused by drawing cinders and dirt from the 
smokebox while drifting, and for these purposes a novel relief 
valve has been used, designed, and, we believe, patented by 
Mr. G. R. Henderson, formerly Mechanical Engineer of this 
road, and now Assistant Superintendent of Motive Power of the 
Chicago & Northwestern. This valve is shown in the cylinder 
drawing. It opens a passage connecting the steam port from 
the cylinder with the steam passage in the saddle so that when 
drifting with steam shut off a by-pass from one end of the 
cylinder to. the other is provided to prevent sucking air into 





Showing End of Valve Casing Between the Frames. 


the cylinder through the exhaust pipe. Unlike the usual relief 
valve, this opens by gravity and does not require a vacuum to 
be formed in order to bring it into action. Upon opening the 
throttle the steam pressure under the valve closes it against its 
seat and it remains closed unless by reason of the presence 
of water in the cylinder the pressure above the valve exceeds 
that of the steam pressure from the boiler. In that case the 
valve relieves the cylinder. Another advantage of this valve 
lies in the fact that it opens when the engine stops, and there 
is no danger of the engine being moved unintentionally in 

















Cylinders and Saddles. 


case the throttle leaks. The drawing shows the construction of 
the valve and seat and the manner of getting at it through 
the plug hole in the bottom of the cylinder casting. These 
relief valves are provided for both cylinders. 

We are indebted to Mr. W. H. Lewis, Superintendent of 
Motive Power, for the drawings and photographs. 








The coal “jimmies,” of which the Central Railroad of New 
Jersey has about 16,000, are long out of date as a business prop- 
osition. Mr. Wm. McIntosh, Superintendent of Motive Power 
of the road, has designed a new coal car of 80,000 pounds ca- 
pacity, of which 2,500 will be built to give the same coal carry- 
ing capacity as was formerly had with the 16,000 small cars, 
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APPLICATION OF PISTON VALVES BETWEEN FRAMES WITH TWO BAR FRONT SECTIONS, 
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INSURANCE FOR EMPLOYEES OF THE ALTON RAIL- 
ROAD. 





Owing to the prohibitory premiums required of railroad em- 
ployeés by insurance companies, the Chicago & Alton has in- 
_ augurated a new plan whereby life and accident insurance may 
be obtained at favorable rates, the idea being clearly stated in 
the circular, which is as follows: 

“The company has entered into a contract with the Aetna 
Life Insurance Company of Hartford, Conn., the largest com- 
pany in the United States issuing both life and accident poli- 
cies, whereby all employees may obtain insurance upon most 
favorable terms. To aid its employees to secure the best 
accident insurance at the lowest rates, the company will bear 
one-half of the premium of the insurance company for all con- 
ductors, baggagemen, brakemen, engineers, firemen, bridge 
carpenters and yard foremen and switchmen; and for all other 
employees, on account of the lower rates of premium to them, 
it will bear 30 per cent. of the premium. In connection with 
this accident insurance the management has also provided 
for the issuance to those of its employees who may desire it, 
a term life policy, insuring for a term of not exceeding five 
years, the employee against death from natural causes; and in 
aid of the employee desiring the term life policy the company 
will bear one-half of the premium for the first year, the em- 
ployee paying the premium for all subsequent years during 
the term. This term life policy, however, will be issued only 
to such as hold an accident policy in the Aetna Life Insurance 
Company, as provided for by this company, and for the same 
amount. The management offers this opportunity (it is in no 
respect compulsory), believing the faithful service of its em 
ployees, in all departments, warrants it in rendering them sub- 
stantial aid in the protection of their families and of them- 
selves.” 








RAILROAD SAFETY APPLIANCES. 





It has been practically certain for some time past that an 
extension of time fixed for the equipment of air brakes and 
couplers would be desired by a number of roads. The rea- 
sons are good in this case, one of them being the impossi- 
bility of getting cars into the shops for the time necessary 
for putting on the attachments, this being due to the unpre- 
cedented amount of business on hand. The Interstate Com- 
merce Commission has been very considerate in already ex- 
tending the time, and the following circular indicates a rea- 
sonable attitude toward the present emergency: 


Interstate Commerce Commission. 

Notice is hereby given that numerous railroad companies 
have applied to the Interstate Commerce Commission for 
further extension of time (for the period of a year, or until 
January 1, 1901), within which to equip their cars and loco- 
motives with automatic couplers and power brakes as provided 
by Sections 1 and 2 of an act approved March 2, 1893, relating 
to the equipment of cars and locomotives with safety appli- 
ances, and that a hearing upon such applications will be had 
at the office of the Commission, in the City of Washington, 
D. C., on Wednesday, December 6th, at 10 o’clock A. M., at 
which time and place all persons interested will have oppor- 
tunity to be heard in person or by counsel, whether for or 
against such extension, and may forward by mail any affi- 
davit, statement or argument bearing upon the question. 

By order of the Commission: 

EDW. A. MOSELEY, 


Secretary. 








The annual operating cost of one signal lamp for semaphore 
or other signals, including oil, care and maintenance, is placed 
at $12 by Mr. Frank Rhea, of the Signal Department of the 
-Pennsylvania, in a recent paper read before the Railway Sig- 
naling Club. 






TEN-WHEEL COMPOUND FREIGHT LOCOMOTIVES. 





Northern Pacific Railway. 





With Piston Valves on High-Pressure Cylinders. 





The Schenectady Locomotive Works have completed 14 ten- 
wheel, two-cylinder compound locomotives for freight service 
on the Northern Pacific Railway. They are similar in many of 
their essentials to previous ones on this road by the same build- 
ers. The total weight is 175,500 pounds and that on the driv- 
ing wheels 134,200 pounds; the heating surface is 3,012.7 square 
feet, and the grate area 34.22 square feet. This is a very large 
heating surface for the 10-wheel type, and the largest of 
which we have record. The boiler is the extended wagon-top 
type, the first ring being 70 inches in diameter. The driving 
wheels are 63 inches in diameter and the cylinders 22 and 34 
by 30 inches. 

The advantages of the piston valve on the high-pressure 
cylinder were desired and the location of the valve was made 
such as to admit of using the same design of frames as was 
applied to earlier engines of this type, of which this road has 
a number, the descriptions of which were printed in this 
journal in 1897, page 113, and in 1898, page 65. The piston 
valve was placed upon the top of the cylinder, with the usual 
arrangement of the valve motion, because the front sections 
of the frames are of the two-bar type. It is interesting to com- 
pare this arrangement with that of the Norfolk & Western, 
with two-bar frames, as illustrated on page 386 in this issue. 
In the case of the Norfolk & Western engine the piston valves 
were placed between the cylinders, without changing the 
frames, and in addition to the favorable location of the valves 
in regard to condensation, this places them in the direct course 
of the steam in its passage to the cylinders, and permits of 
using a very direct valve motion. Allen-American valves are 
fitted to the low pressure cylinders. 

There is apparently a marked advantage in piston valves on 
these engines, aside from the theoretical ones, in the ease of 
handling the reverse lever, which, of course, has an important 
effect upon the work of the enginemen. These valves render 
the adjustment of the cut-off so easy relatively to less per- 
fectly balanced valves that the men pay more attention to 
the use of the lever, and furthermore the decreased strain on 
the valve gear may be expected to add to this advantage by 
giving better port openings. In commenting upon piston 
valves’ (the form already referred to on the Norfolk & West- 
ern), in his paper before the New York Railroad Club, in Sep- 
tember, R. P. C. Sanderson explained some unusually good 
results from road tests favoring piston valves by saying: 

~“From the time they had handled the engine the first eight 
miles on the first trip, both men fell in love with the engine, 
and unquestionably a strong prejudice in favor of this par- 
ticular engine led them to, perhaps unintentionally, handle it 
more and more successfully.” 

These engines have not been running long enough to permit 
of considering this design as completely beyond the experi- 
mental stage, but they have given absolutely no trouble, and 
the results, so far, are very favorable. The packing is in the 
form of L rings, with a separate bull ring, such as has been 
used before. In the photograph a small pipe is seen coming. 
from under the boiler jacket and leading to the top of the casing 
of the extended piston rod. This is to lubricate the extended 
rod, and oil is fed to the pipe from an independent sight-feed 
lubricator in the cab. The two small brass. plugs. in the side 
of the piston valve casing cover holes through which the edges 
of the valves and ports may be seen while setting the valves 
~and without taking the heads down. They are also useful 
in cleaning the cores at this particular part of the casting, but 
in the shops it is so easy to take the heads down that they 
are not necessary in the original setting of the valves or in 
putting them in order when the facilities for doing so are at 
hand. The piston valve casing tas two relief valves, also 
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Ten-Wheel Compound Freight Locomotive, Northern Pacific Railway. 


A. LOVELL, Superintendent of Motive Power. 


shown in the photograph. These afford relief to the piston 
valve in case water should be forced into the valve, and they 
perform the relief that is had by the lifting of the ordinary 
slide valve. This result has been obtained in England by pro- 
viding relief through segmental packing rings, which will 
compress and allow the water to pass through into the ex- 
haust, but on the Northern Pacific engines no working parts 
are added to the valves themselves to rid them of water. 

The driving-wheel brakes are applied to the rear sides of 
the driving wheels, a practice which should become general 
because of the relief to the spring rigging, through the change 
of the brake shoe thrusts from a downward to an upward di- 
rection. When placed back of the wheels the application of 
the braker tends to reduce the load on the springs when the 
engine is moving ahead. The springs are underhung, after the 
method employed by these builders. The firebox is above the 


frames and is depressed at the front end to give as great a 
depth as possible under the tubes. 

The important dimensions and particulars of the engines are 
given in the following table: 


General Dimensions. 








QOS sess vies aie eeecacbmabedaecessseiabuhate Dehedudes es catbiow hues 4 ft. 8% in. 
WN i i.nkidp da 80a Sng cadepedtnciadiaccidads checekaswecaniekiete ce< Bituminous Coal. 
WCE Ie TIS WE Ie, CUI ook ccnccacccundukdchiedsceccetceenadecs 175,500 Ibs. 
WU NR CU nods on cc vitesndecnddtaguaveccnccetecatduseuseus 134,200 lbs. 
Wheel base, driving. ...-14 ft. 10 in 
Wheel base, rigid...... ....14 ft. 10 in. 
WOE TAG. Cis os kc caine cd cqndcvacdenstauktGsebrccupsieviecaber 26 ft. 8 in. 
DSO GR: Nes 5 onikik ohn Saks conceded idodccccdes cincins 22 and 34 in. 
EP ONR OE aa ionic s cs ni ncic enc ccetcaGvsdadecehOavisneuseacwacdanca 30 in. 
Horizontal thickness Of pistOn...........cccececeecccccccees 5% and 4% in. 
DPR CE Te BO i bsik cove kd iwondaddgh sdeedinbecicesicccndeumenns 3% in. 
Kind of piston rod packing...... Ring 1 in. deep L. P. 
Ae OE WOOT Ws obits nc cns Kdecsdinccubsadvansovendescace in. by 2% in. 
DIRS OF WE WOCR a os cas 0 ba cncsotedecucccktisticasbicechse’s .23 in. by 6 in, 
Gi OL WE oooh cs ccksive danni Weaccevcdredeieeeaticbectecacectadcsecobs 1% in, 
Valves. 
Kind of slide valves........ H. P. piston valve, L. P. Allen-American. 
Greatest TrAVel OF MIS VOLVED ss cccvesvevicsscctsrcccciccssccaccvaues 6% in. 
Outside lap Of SNES VOIVER i isc cccciecececdtedecceccsctecsces H. P. 1% in. 
Inside lap Of slide ValVes.......ccccccccccccscesccceccceses Clearance ¥% in. 
Wheels, Etc. 
Diameter of driving wheels outside of tire................ccceeeeees 63 in. 
Material of driving whee) centers........... Soci dndtbabacee cane Cast steel. 
POG TR TI yo ak statics ove cth c inihs KebahdacUa ea kecwnsisceevsseaces Shrinkage. 
DeRv iene WOM We So oc 6 cha ndcsvancckewsdecesceck écivcvisees Cast steel. 
Diameter and length of driving journals......... 9 in. diam. by 11 in. 


Diameter and length of main crank pin journals, 
(Main side, 7 in. by 5% in.)—6% in. diam. by 6 in. 
Diameter and length of side rod — ig journals, 


B. 5% in. diam. by 4% in. 


Engine truck, kind.......... ue ddns's s Gnaeawacepanwe 4-wheel swing bolster. 
Engine truck, journals............+++.+0. sbtuedvdecned 6 in. diam. by 11 in. 
Diameter of engine truck wWheels........c..cccscccccsececesesececess 80 in. 
Kind of engine truck wheels...........cccccccccsccccesscscees Steel tired. 
Boiler. 

tye... scccccecess Seckesetaccecctecscadencsveesvieneec Extended wagon top. 
Outside diameter of first ring........... hivikbeven.cbekedadWeexussaveres n. 
Working PIe@SSUTC..........eceecisescceecsecceees Cddsvietenbasnigykacin 200 Ibs. 
Material of barrel and outside of firebox...........5...ccccececeees Steel. 
Thickness of plates in barrel and outside of firebox.5/16, % and a in, 
Firebox, | Desknwns pAcees she s0dengundeprisus cbtbenesedatercieses 120 3/16 in. 


SCHENECTADY LOCOMOTIVE WORKS, Builders, 


PEPOROR WIE Sk vie vc cence cccccécccapecceatenbecsstocupeneenuaeeann -.--41 in. 
PRP OO GO obo vs acs cc ccckscdednevcaévédswsapansvemuene F. 84 B. 71% in. 
Firebox, plates, thickness, 

Sides, 5/16 in.; back, 5/16 in.; crown, % in.; tube sheet, % in. 
Firebox, water space, 





Front; 4% in.; sides, 3% to 4 in.; back 3% to ri in. 
Pie CPO GRA VINE, .. oo cciccvccivcecnccacekstar Radial, 1% in. diam. 
WUPOROM, BORON on asi ce ccccvedcvcpectucosivanecsecteetaneemuas 1 in diam. 
URN: AMIE ORs Siac 5a nce cc ctnccondecscuacascuesceesesbenenasesnasenie 376 
RON I ie ain 6oe ces n ke eca ct susvanntesent code uectdvanieu taesapanas 2 in. 
Tubes, length over tube sheets............cscesceccoescnetecces 14 ft. 2 in. 
Fire ‘brick, supported OMn.........ccccccsceccstscveverscs Water tubes, 3 in. 
EXGRSH BUPTHOO, CUBES... . ..6 cs ccccccacsnccessussvevestantwesas 2,772.6 sq. ft. 
Heating surface, water tubes. ......6..ccdaccccectevcsssuscatsoen 32.1 sq. ft. 
Heating surface, firebox.........ccccccscsscceesescessce sees 208.0 sq. ft. 
Hrentineg wurmace; total, .... 66. icc cescucéabuccanedsctkhonennees 3,012.7 sq. ft. 
CROSS EO Goo. c occ ccc cic cccce dacideckcudeeuckekevaetuaeeel 34.22 sq. ft. 
Grate, style..... .Rocking; openings, % in. and 11/16 in. 
yg) Seep teres ea oe: Hopper, dampers front and back. 
PROS IO i oii oi noc cc ccdsccéccbectuekancs 5% in., 54% in., 5% in. diam. 
Smokestack, inside diameter........ 18% in. at top, 16 in. near bottom. 
Smokestack, top above rail..........ccscsoscsccccesssevecsccs 14 ft. 10% in. 

Tender. 

WeMMIE NEE is ion. csc esceccccccccgsceaced bubcnceerteucebasebuaeees 37,800 Ibs. 
Wheels, number Of...........ccccccccccccsccscccccccccccccsccesesessess avaeus 
WROGIE, GIAINOTOR. «..... occ cccccccscnccetecccsnscuceccccenenbesunehenees 33 in. 
Journals, diameter and length.............ssseeees 4% in. diam. by 8 in. 
WHERE MK bcc iincccccnkdcccccccensdscnpetingecesegacdgesqnunenae 15 ft. 3 in. 
Fae SNR Sk i ive ccc ccccccccscdstesctcbbacesenteasteasaue 10 in. channel. 
Tender trucks......... 2 trucks, 4-wheel side besxtags on both trucks. 
WHC CINE soi ois nck ca vnicinc cccrcdcnedecckpnsasetnaueal 350 U. 8. gallons. 
Cal: COBB. on o5 occcciccccvccictupixeviasagupesanaiateees 9 (2,000-1b.) tons. 
Total wheel base of engine and tender...........seseeeseeess 53 ft. 6% in. 








INTERNATIONAL RAILWAY CONGRESS. 





Subjects to Be Discussed. 





The next meeting of the International Railway Congress will 
be held in Paris, beginning September 15, 1900, at which the 
following subjects will be discussed: 

Ways and Works.—Nature of metal for rails; rail joints; 
points and crossings; maintenance of way on lines with heavy 
traffic; methods of dealing with snow; construction and tests 
of metallic bridges; transition from a rising to a falling grad- 
ient; preservation of timber; ballast; creeping of rails. 

Locomotives and Rolling Stock.—Exhaust and draught in 
locomotives; locomotives for trains run at very high speed; 
stability of locomotive axles; banking, piloting, or double head- 
ing; purification of feed water of locomotives and use of disin- 


crustants; use of steel and ingot iron in construction of loco- 
motives and rolling stock; brakes and couplings of carriages 
and wagons; economical size of goods trucks or capacity of 
freight cars; electric traction; automotor vehicle. 
Traffic—Train lighting; handling and conveyance of broken 
loads; long-distance goods trains; economical interlocking ap- 
paratus; automatic block system; signals for repeating visible 
signals; use of the telephone; safety appliances for preventing 
collisions arising from runaway wagons; sorting by gravita- 
tion; distribution of rolling stock. : 
General.—Accounts; railway clearing houses; grouping of 
goods; technical education of railway servants—appointment 


and promotion; co-operative societies and stores under railway 
management; facilities for customs inspection. 

Light Railways.—Infiluence of light railways on national 
wealth; means of developing; main lines crossed by 
ways; conveyance of farm produce to stations; 
wagons for light railways; warming of 


light rail- 
and 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements.— Nothing will be inserted in this journal for 
pay, EXCEPTIN THE ADVERTISING PAGES. The reading pages will 
contain only such matter as we consider of interest to our 








Special Notice.—As the AMERICAN ENGINEER AND RAILROAD 
JOURNAL is printed and ready tor mailing on the last day of 
the month, correspondence, advertisements, etc., intended for 
a must be received not later than the 20th day of each 
month. 





Contributions.—Articles relating to railway rolling stock con- 
struction management and kindred tonics, by those who 
are practically acquainted with these subjects, are specially 
desired. Also early notices of official changes, and additions of 
new equipment for the road or the shop, by purchase or construc- 





To Subscribers.—The AMERICAN ENGINEER AND RAILROAD 
JOURNAL is mailed regularly to every subscriber each 
month. Any subscriber who fails to receive his paper ought 
at once to notify the postmaster at the office of delivery, and in 
case the paper ts not then obtained this office should be notified, 
so that the missing paper may be supplied. When a sub- 
scriber changes his address he ought to my this office at 
once, so that the paper may be sent to the proper destination. 





The "acu may be obtained and subscriptions for it sent to the 
fo gg, ead mcg Chicago, Post Office News Co., 217 Dearborn 
Street. ondon, Eng., Sampson Low, Marston & Co., Limited 
St. Dunstan’s House, Fetter Lane. £. C. 








We are not responsible for the poor character of some of 
the engravings in this issue. This is due to a strike among 
the engravers. : 





It has been a common error that a wide firebox necessarily 
meant an inordinately large grate. On this point Mr. Forsyth 
is very clear, on page 347, in our November issue. The advan- 
tage of greater width is that the necessary area may be ob- 
tained without excessive length. Whether the grate is large 
or small, the disposition of its surface is much better if it is 
not rigidly limited in width to the customary distance. There 
* js no objection to, but rather a decided advantage in, a long 
firebox, because of its value as a combustion chamber, but it 
is not necessary to insist upon making the grates as long as 
the firebox. 





It is interesting to compare the effects of Mr. J. Snowden 
Bell’s paper on Wide Fireboxes before the Western Railway 

_ Club in 1895, with that of September last on Short Front Ends, 
before the same organization, Wider fireboxes are looked upon 








with greater favor, and for several reasons, which Mr. Bell has 
urged for a long time. The spark losses due to the draft which 
is necessary to use with an over-worked grate are beginning 
to be appreciated. The possibilities of reducing the proportions 
of the smoke nuisance, and possibly also the reduction of the 
number of staybolt breakages will all have their influence and 
a radical change of opinion as to the best shape for fireboxes 
is very probable. This must be gratifying to-Mr. Bell, who 
has been ahead of his time on this subject. ‘ 





In summing up the relative advantages of cast steel and 
wrought iron for locomotive parts where it is possible to use 
castings it has been said that the cost of machining the cast- 
ings is so high as to increase the expense of castings above that 
of forgings. This criticism has been applied particularly to 
locomotive frames, but the reason for this is not clear. In fact, 
if frames are properly designed the cost of finishing may be 
the same in both materials or it may be even cheaper in steel. 
The amount of material to be removed in finishing may be 
reduced to a minimum by arranging the portions that are to 
be machined so that they will project above the other surfaces 
and the high ones only will be dressed. It is not necessary to 
finish the entire surface of a cast steel frame on this account, 
whereas a forged frame cannot be made with the finished por- 
tions projecting above the others without greatly increasing 
tHe cost of the forge shop labor. Well designed steel castings 
of good material do not break and there seems to be no reason 
for delaying to accept this material for frames. There is in 
fact good reason for using it. 





It has been said in rather a blood-curdling way that a large 
number of first class and some second class funerals among 
traffic officials are necessary to a solution of the problem of 
a standard freight car in this country. It is probable, as Mr. 
Rhodes said last month before the Western Railway Club, 
that the solution will not be more difficult than those which 
have been the means of attaining the present standard air 
brake and freight car coupler and the financial benefits to be 
had from the really standard car are great enough to entirely 
overshadow these acquisitions, important as they are. Much 
hope may be had from the fact that motive power, operating 
and finally traffic officers agree in the desirability of this step 
and the result does not seem to be in quite the remote dis- 
tance that it occupied a few years ago. The question interests 
all departments and the sincerity and perseverance of Mr. 
Rhodes which has done so much to develop the present stand- 
ard air brake may be counted a powerful influence in this 
question. The Master Car Builders and the American Railway 
Associations have brought the problem forward and if traffic 
officials do their part the only remaining question will be to 
determine the dimensions. Difficult as this may be, it is to say 
the least, not worse than the question of couplers. The cross 
section of the car should be determined by the clearances 
of interchange roads and if the clearances on a few roads are 
found to limit the dimensions to an important extent for the 
whole country it is probable that the financial advantages to 
be gained will induce them to increase where it can be done 
without extraordinary expense. 





“Shall we adopt yellow lights for the caution indication of 
distant signals?” is a question which is seriously troubling a 
number of operating officers who are seeking to improve their 
systems of signaling. The new color has been adopted by 
the New York, New Haven & Hartford and by the Canadian 
Pacific. Other roads have changed their semaphone castings 
and are ready to change from white to green, as an “all clear” 
signal. They are watching the results of the use of yellow 
for the distant signal, hoping to find it satisfactory. Opinion 
is not unanimous in favor of yellow, where it is in use, and 
several objections have been raised, among which is that 
it is not sufficiently distinctive and may be mistaken for ¢ 


" 
; 
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smoky white light. We do not believe there is serious danger 
of red being mistake for yellow, and if yellow is mistaken 
for red, no danger is involved. It has been said of the loco- 
motive runners on the New Haven road and their favorable 
opinion of yellow signals, that they are so glad to have the 
green “all clear’ signal that they are quite ready to put up 
with the disadvantages of the new color. This is probably 
the best way to look at the whole question of the change, viz., 
it permits of using the only safe color for “all clear,” the dis- 
advantages are not serious, and the men who use the signals 
are satisfied. In view of the glaring and often positively dan- 
gerous inconsistencies so often seen in railroad signaling, it 
seems strange that absolute perfection in the system of colors 
for night signaling should be considered a necessity. The yel- 
low light is consistent and is a part of a logical system, the men 
who’ use it like it, there appears to be no trouble in using it, 
and it seems to be a plan which may be adopted with confi- 
dence. 








LOCOMOTIVE STUDY IN TECHNICAL:-SCHOOLS. 





There certainly is a revival of interest in technical school 
instruction in regard to the locomotive, and we are glad to 
print the communication by Mr. E. L. Coster, in another col- 
umn, in which a suggestive criticism is offered. Our corre- 
spondent is connected with an engineering college, and after 
giving considerable thought to the subject, presents a view 
which will find ready endorsement. The locomotive requires 
special treatment. It is progressing, perhaps, more at the 
present time than at any period in its history, and by all 
means the technical school is the best place for future motive 
power officers to obtain their ideas as to the necessities and 
possibilities of the locomotive problem. This branch of en- 
gineering offers a wide field for good work, and the question 
is how to give students the best idea of it. We believe that 
the best educational preparation in this connection is a good 
course in mechanical engineering, with the addition of a gen- 
erous amount of time to this special subject. This should in- 
clude the application of engineering to the locomotive as a 
steam motor and the use of information obtained in other 
courses in regard to the strength of materials, applied to 
the peculiar conditions, but the subjects which appear to be 
most often overlooked are the possibilities and limitations 
which this rigorous service offers. The business questions 
of train operation should be brought in, and when this’ is 
done it is clear that the subject becomes one worthy of the 
best thought of those who are directing technical education. 
It is easy to run too far toward testing and too deep into 
past history, and it is difficult, in the time available, to go 
too far into principles and into correct practice in details. 
We speak of correct practice in details with feeling, because 
this is a phase of the subject which can be given at school bet- 
ter than anywhere else, and yet it is known that in some 
cases really bad practice is presented to students as illustrat- 
ing how locomotives are built. The need is for instructors 
who thoroughly understand what is wanted in locomotives, 
who can show what ought to be done and what is done in 
the most successful examples. It is. difficult to obtain such 
instructors, but we do not believe it to be impossible for the 
necessary knowledge to be obtained by men who have se- 
lected teaching as their vocation. Examples of such men 
who are very successful might be mentioned. It is necessary 
for the schools to first appreciate the importance of the sub- 
ject and then to provide for the course with the broadness 
which its character demands. The remaining question is to 
arrange the course to give the best that school instruction 
can give in the time allowed. Several technical schools are 
now considering the problem in a promising way. We de- 
sire to heartily commend and encourage the movement, 





CYLINDER POWER OF COMPOUND LOCOMOTIVES. 


By G. R. Henderson. : 
Assistant Superintendent Motive Power, Chicago & Northwest- 
ern Railway. 





There is one point in connection with compound locomotives 
that is seldom referred to, the ratio of tractive power to weight 
as compared with simple locomotives. Examination of a num- 
ber of heavy two-cylinder compounds reveals the following 

Pads 


values for the ratio when 





DW 
= steam pressure, 
d = diameter of cylinder, 
S =stroke of piston, 
D = diameter of driving wheels, 
W = adhesive weight, 
all being expressed in pounds and inches: 


Working Compound. Working Simple. 
180 815 
185 270 
.200 295 
-210 310 
245 .360 
.250 -350 
255 370 
.265 385° 


These values were computed as follows: 
Working simple: P = boiler pressure and d = diameter of 
high-pressure cylinder. 
Boiler pressure 
P= 


Working compound: and d = diame- 





Cyl. Ratio + 1 
ter of low pressure cylinder. 

The results are, of course; the ratio of theoretical tractive 
power to adhesive weight, and may be correctly used for mak- 
ing comparisons, though not for expression of actual pulling 
power. As long ago as 1887 a committee of the Master Me- 
chanics’ Association recommended that the above ratio be 
0.26 for freight engines. However, with improved sanding ap- 
paratus, good results may be obtained with a ratio as high as 
0.31, and there are many locomotives in use in which the ra- 
tio is from .28 to .30. 

This being the case, it is at once evident that the simple lo- 
comotive has an advantage in power over the compound. The 
reason for this arrangement is also apparent when we remem- 
ber that if we exceed the value 0.30, we get a “slippery engine,” 
and this requires careful handling, so that most of the com- 
pounds above listed would be inclined to slip their wheels 
when starting or operating as simple engines. In some recent 
tests on heavy grades and curves with engines having ratios 
of 0.25 and 0.37, when working compound, the wheels would 
slip on curves; and when working simple, it was necessary to 
use sand on straight track. Of course the lever was in the cor- 
ner and the engine was exerting its maximum power. 

Now there are many cases where this is no disadvantage, but 
is perfectly satisfactory, and makes a logical arrangement 
For instance, let us consider a rolling profile with level 
stretches and an occasional hill of easy gradient to be passed. 
In this case the engine may be so loaded that it will be neces- 
sary to operate it as a single expansion engine in starting and 
ascending the grades, but on the levels it may be used in the 
compound position and in nearly full gear. The maximum 


‘tractive force will then be needed only at starting and passing 


the critical points. 

But now let us take an entirely different condition, and as- 
sume that the engine is to be used exclusively in pusher ser- 
vice on a heavy mountain grade. In the course of its work it 
will be expected to pull every pound possible for perhaps an 
hour and then drop back down the hill light and possibly wait 
several hours for the next train to be made up. Under these 
conditions the tractive power should be fully up to the ad- 
hesion. If it is not, the weight of the engine is not fully util- 
ized. In this service the simple engine with cylinders to give 
a tractive power (theoretical) of 0.31 of the adhesive weight 
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has decidedly the advantage. Of course our compound engine 
' may be worked simple, but even if it is not too slippery for 
satisfactory performance the extra cost and mechanism of the 
compound feature is at least unremunerative. It is true that 
this simple engine will burn more coal than a compound, but 
' if the case is as above represented it will be using steam but 
one-fourth or one-fifth of the time and the extra hauling ca- 
pacity will probably be considered of more value than the sav- 
ing in fuel. If compounds are insisted upon for such work it 
seems advisable to call attention to the fact that the cylinders 
should be proportioned to obtain the full advantage of the 
adhesion, when compounded, and some reducing valve or other 
arrangement provided, so that when working simple little or 
no increase in power will be experienced, but merely the proper 
steam admission obtained at both sides in order to enable 
the engine to start in any position of the cranks. 








LOCOMOTIVE ROAD TESTS. 





Norfolk & Western Railway. 





Mr. W. H. Lewis, Superintendent of Motive Power. 





We are indebted to Mr. W. H. Lewis, Superintendent of Mo- 
tive Power, for the drawings of the piston valves shown on 
another page, and also for records of an interesting series of 
road tests for fuel consumption in several locomotives on the 
Blue Ridge Mountain grade, the chief object of which was to 
ascertain the relation between the fuel consumption and the 
work performed. The question was whether an increase in ton- 
nage hauled would result in a decrease in the consumption of 
fuel burned per 100 ton miles. It would seem plain that any in- 
crease in tonnage beyond the economical rating of the locomo- 
tive must be at the expense of economy of fuel, and that a 
decrease of tonnage below the economical rating would be 
correspondingly wasteful, the point to be determined being 


the economical rating of the engine. It is evident that this 
depends upon local conditions to such an extent as to make it 
possible to ascertain this rating only on a given portion of 
the road. The actual economy of operation due to hauling the - 
maximum possible loads was not considered in this work. 

When the subject was first presented a theoretical solution 
was attempted by computing the tractive force and theoretical 
tonnage rating of a locomotive of given dimensions for certain 
grades and known rates of combustion per square foot of grate 
and heating surface and evaporation value per pound of coal. 
The steam used per hour was then calculated at various speeds 
with cut-offs at 30, 60 and 90 per cent. The results seemed to 
indicate that the coal consumption increased very rapidly 
with the increase of tonnage and was greatly in excess of 
the average number of pounds per 100 ton miles for the lesser 
lading. For example, a (Class G) engine, with 400 tons, ‘on 
a 1 per cent. grade, at a speed of 10 miles per hour, consumed 
27 pounds of coal per 100 ton miles, while with 600 tons the 
consumption was 39 pounds, and for 800 tons 56 pounds per 
100 ton miles. In other words, doubling the tonnage more 
than doubled the consumption of fuel per 100 ton miles. 

The report states that in order to test the correctness of 
this theoretical calculation it was decided to make a service 
test, selecting, first, a Class W engine, with 21 by 30-inch cyl- 
inders; weight of engine, 150,000 on driving wheels; drivers, 
56 inches in diameter. Second, a Class T simple engine (with 
slide valves), cylinders 21 by 24; weight, 125,000 pounds; driv- 
ers, 56 inches in diameter. Third, Class T simple (with piston 
valves), cylinders, 21 by 24; weight, 125,000 pounds; drivers, 
56 inches in diameter; and fourth, Class T compound, with cyl- 
inders 22% and 35 by 24; weight, 125,000 pounds; drivers, 56 
inches, with steam pressure of 200 pounds for all the engines. 
That portion of the road between Roanoke and Lynchburg 
(over the Blue Ridge Mountains), with a maximum grade of 
66 feet to the mile, was selected. The engines were provided 
with indicators and vacuum gauges to record the amount of 
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DRAFT CHART-—SIMPLE LOCOMOTIVE WITH PISTONIVALVES. 
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vacuum developed in the smokebox and water meters to record 
the water consumption. The loose coal in the coal space was 
accurately weighed and the surplus was sacked, each sack 
containing 100 pounds. As the water meters proved unreliable, 
the tank was calibrated and the readings were sufficiently 
accurate to insure reasonably correct results. Five prelimi- 
nary trips were made with different tonnage to determine ap- 
proximately the proper tonnage and to get everything in good 
working order. The plan outlined for the test was to first 
load the engine below the normal tonnage rating and gradu- 
ally increase the rating each trip, keeping the conditions the 
same as nearly as practicable. The following is quoted from 
the report: 

“Engine No. 809 (Class W), in good condition, was given a 
train of about 150 tons below the normal rating and tonnage 
increased on subsequent trips to about 100 tons above the 
normal rating. Duplicate trips were made with each tonnage 
to insure average results. A similar series of tests was made 
with each of the engines above mentioned, with the same 
engineman, fireman, conductor and brakeman, the train leav- 
ing at the same time each day, and train dispatchers gave 
the train as uniform movement as possible. The same tender 
was used on the different engines during the entire series 
of tests. Indicator diagrams were taken at eight points on 
the run, representing the ruling grades, to ascertain the tract- 
ive power and horse-power developed by the engine. In addi- 
tion to indicator diagrams, readings were taken from the 
draught gauge in the front end at frequent intervals during the 
trip, noting the variations in the draught as the work of the 
engine ran from extreme conditions to that of drifting with the 
throttle closed. The changes in the draught gauge were noted 
according to time intervals, and the time also noted at the 
passing of each mile post. A graphical chart showing the 
amount of draught during the entire trip was compiled from 
these data, the chart showing the stops in minutes, and the 
lines enclosing the amount of draught carried on from min- 
ute to minute may be called the total draught effect, which, on 








the chart, is distributed to each pull. For instance, these 
charts show the amount of draught effect for a pull on Blue 
Ridge Hill to be in one case 44.9 per cent. of the entire draught 
effect for the entire trip, and we reasonably assume that very 
nearly that proportion of the entire coal burned from start 
to finish was consumed on that portion of the run, thus show- 
ing where the coal had been burned. This is taken on the 
proposition that the amount of coal burned must be in close 
relation to the amount of draught. It was proved by observa- 
tion that this was approximately correct, as the amount of coal 
burned, by accurate measurement, corresponded very closely 
to the chart. The chart shows the tractive power and horse- 
power at the points where indicator cards were taken. The 
chart also shows a line produced by extending the mile posts 
to a scale height corresponding to their elevation on the road 
profile, thus producing a time interval profile which agrees 
with each draught effect. In other words, when the train 
is raised a known number of feet, in a given number of min- 
utes, as shown on the profile, under this rise will be found 
the proportionate amount of draught necessary to overcome 
the resistance. 

“It was found that a lading of 1,120 tons, exclusive of the 
weight of the engine and caboose, could be considered a full 
maximum load for Class W, 890 tons for Class T simple and 
Class T compound (two cylinder) up Blue Ridge grade; and 
it was found that with this lading, with the engine working 
at full stroke, the pneumatic sanding device was insufficient 
to hold the engine to the rail, and it became necessary to use 
the hand sanding device on the hardest pull. The engines 
were working at their maximum power, the tractive power 
exerted in some cases was as high as 27.6 per cent. of the 
adhesive weight of the engine, and as the highest usually 
considered available is about 22 per cent., it is plain that the 
engines were doing all that could be expected. 

“The pounds of coal per 100 ton miles for two trips were 
.098 and .101, and for two others the pounds of coal were 
.121 and .117 respectively, an increase of about 20.2 per cent. 
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coal burned per ton mile for an approximate increase of 10 per 
cent. in tons hauled. 

“Referring to the draught effect diagrams, as stated above, 
it appears that 44.9 per cent. of the entire coal burned on this 
trip of 54 miles was consumed in a distance of 12 miles from 
Roanoke to the top of the Blue Ridge. It is plain that if the 
grade was uniform for the entire distance the consumption 
of fuel would have been more than four times the amount actu- 
ally consumed. Realizing that the speed of the train was a 
very important factor, special effort was made to keep each 
trip as nearly a uniform speed as possible. 

“Inasmuch as certain ruling grades between Roanoke and 
Lynchburg restricted the tonnage rating between these points 
so that it was impossible to increase the rating materially 
above the maximum rating without doubling, we decided to 
continue this test on the Norfolk Division, between Crewe 
and Lambert’s Point (133 miles), where the low grade would 
permit of a greater over load in tonnage and would enable 
us to better observe the effect so far as fuel consumption was 
concerned. We selected Class T engine No. 326, the normal 
rating of which was 2,000 tons, over this portion of the road. 
Ten trips were made with this engine, starting with a tonnage 
of 2,016 and increasing gradually each trip until we reached 
‘a tonnage of 2,434 tons. This test developed the fact that 
while the total pounds of coal burned per trip increased slightly 
with the increase of tonnage, the pounds of coal per 100 ton 
miles was approximately unchanged, due to the fact that the 
profile of this division is a gradually descending grade in the 
direction of traffic, with a succession of short momentum 
grades, with very little level track, which permitted an ac- 
celeration through the depression sufficient to carry the train 
over the heavy pulls. This was made possible by the assist- 
ance given by the train dispatcher in making favorable meet- 
ing points and not stopping at stations where the grade was 
unfavorable. 

“The conclusions derived from this test would seem to 
bear out the assumption that an increase in tonnage hauled 
beyond the normal or economical rating results in an increase 
in fuel burned per 100 ton miles, where the grades require 
that engines should be worked at from 30 to 90 per cent. cut- 
off, and that the amount of fuel burned is in direct pro- 
portion to the draught effect, and that carefully conducted 
service tests are the only reliable means for securing data for 
establishing the proper tonnage rating for locomotives.”’ 

The graphical diagrams of the draught effects are novel and 
were worked out by Mr. C. A. Seley, Mechanical Engineer of 
the road. The report includes a number of these, two of 
which are reproduced, one taken from the record of Class T 
engine No. 331, which is a simple engine with piston valves, 
and the other from engine No. 344, a Richmond compound. 
Comparing the charts taken from the two simple engines the 
differences appear to be chiefly due to the lading. The engine 
with piston valves seemed to do its work much easier than 
the other under all conditions, whichis attributed to the re- 
duced load on the valve gear, which resulted in better port 
openings. The chart of the compound illustrates a noteworthy 
feature in the relatively high degree of vacuum while drifting. 
It is evident that this compound was not fitted with the recent 
improvements instituted by the Richmond people and illus- 
trated in our September issue. The draught while drifting is 
high when compared with that of the simple engine, running 
up to 2 and 3 inches, as compared with %, % and 1 inch for 
the simple engine. This results in unnecessarily active com- 
bustion and steam making when it is not desired, and in conse- 
quent loss. The compound was worked as a simple engine 
in several places, which are indicated on the chart. 

These draught charts afford a very interesting method of 
analyzing the consumption of the fuel and we commend them 
for their novelty. From them the distribution of the fuel con- 
sumption may be studied, including the proportion of effect 
due to standing idle, working lightly and working hard. These 
curves show the relative amounts of work done on the hills 








and in descending grades. They also include the horse-power 
for each indicator card and the speed over even portions of 
the road. 

These tests should not be misunderstood. They show an 
increase in the amount of fuel burned per ton mile unit when 
the engine is run at a point beyond the most economical cut- 
off, but this work treats of the fuel alone and does not take 
into consideration the operating questions. Certain charges 
are constant for a trip of 100 miles at 10 miles per hour, re- 
gardless of the train load. When these charges are considered, 
the greatest economy of operation is found when the engine 
is loaded to its full capacity, unless possibly the price of fuel 
should be abnormally high and train crew wages abnormally 
low. The operating question is the final one in such a case, 
and the increase of the fuel consumption, due to hauling heavy 
trains, may not be bad business policy, but it may be exactly 
the reverse. 








RAILROAD SIGNALING. 





Progress in railroad signaling is indicated to a certain extent 
by the relative amounts of attention given to the various topics 
of discussion at the recent annual meeting of the Railway 
Signaling Club, held in Boston. The subjects introduced by 
the papers presented were: Normal Safety vs. Normal Clear 
Systems of Automatic Signals, by A. J. Wilson; Progress in 
Signaling, by H. M. Sperry, and the Possibilities of Three- 
Position Semaphore Signals, by Frank Rhea. 

Mr. Sperry’s paper on progress in signaling was an admirable 
review of the state of the art, and was suggestive in regard fo 
recent improvements in constructive details which should find 
general use in the future. It was the best paper presented and 
worthy of a thorough discussion which it did not receive, but 
it developed the fact that the most important subject in signal 
practice is that of the proper color for use at night on distant 
signals. The recent adoption of yellow for this purpose on the 
New York, New Haven & Hartford R. R., and the fact that 
the meeting was held in Boston offered an opportunity for 
the members to inspect the color under practical conditions 
which was taken advantage of. 

The result was a favorable impression upon most of the 
members. The best opinions seemed to favor the new plan. 
Objection was made that yellow was not sufficiently distinctive; 
this, however, was not a source of danger, because it was 
possible that the new color would be mistaken for red under 
certain combinations of atmosphere and distance, but it was 
not likely that a red light could ever be mistaken for yellow. 
At short and even moderately long range, however, the dis- 
tinction was sufficient, even if in doubt at a distance. The 
mistakes would therefore be likely to occur upon the safe 
side. This is the ground that we have taken in regard to the 
yellow distant signal light, and it was confirmed by the dis- 
cussion. 

It may therefore be said that the cause of the yellow light 
has gained ground. It is highly important that the color should 
be exactly right and that the glass should be made with 
extreme care. In connection with the shade of color it should 
be stated that Mr. C. Peter Clark, General Superintendent of 
the N. Y., N. H. & H. R. R., has found that the enginemen 
prefer a decided tinge of red in order that there may be no 
question of the doubt being on the right side in case of thick 
weather. The new color has not yet gone through a winter, 
and it is possible that valuable experience may be had by view- 
ing it through snow. 

The first of the papers introduced the question whether block 
signals should stand at ‘‘danger” positions or at ‘‘safety” under 
normal conditions with the track governed by the signals un- 
occupied and ready fora train to proceed. To the enginemen 
there is practically no choice, because with both systems prop- 
erly installed and in working order, they cannot see any differ- 
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ence. It was argued that the normal danger had two decided 
advantages. First, the signals were liable to freezing up in 
sleet storms and it was safer to have them held in the danger 
position, and if they stood normally at “all clear’ they might 
freeze and give misleading information of a dangerous char- 
acter. Second, the signals are held at “all clear’”’ by the battery 
currents, and there was an important economy in battery 
material and supplies in the normal danger system in which 
the batteries were only used ‘while the signals were held at 
“all clear” for the passage of trains. 

The discussion showed no lack of positive opinion, but it 
was clear that those who had but one system favored it, and 
considered it the safer and better, while those who had both 
favored the normal danger plan because it was consistent with 
the principle followed as far as possible in mechanical inter- 
locking. One seeking information as to which system is best 
would get no help but would feel free to use either in the 
confidence that he had the support of well-formed opinion. 

Other subjects were discussed, but these are not only the 
most important, but the most interesting to motive power men. 








H. K. Porter & Co. 





The accompanying engraving is from a photograph of a com- 
pressed air locomotive, built for the Aragon Mine, Norway, 
Mich., by H. K. Porter & Co., of Pittsburg. 

The new plant, as installed for the Aragon mine, to replace 
haulage by mules, consists of a three-stage air compressor 
The air cylinders 


having a steam cylinder 14 by 16 inches. 


of 1,000 tons in ten hours. 


The following table gives the dimen- 
sions of the locomotive: : 


GOmee. OL CPCI. os oi in oid capensis s cadeecntovveuh Utne nen 23 in. 
BUTE VEG vices once bcc cc ccccsccccdecaseucdaceiueckesckh #eaot Seen 24 in. 
COIS ica Sicb ose 6 concn sce vb coucgavccks Selnekhecgleeeno ae 7 by 12 in, 
MN IN veo Siag Candee does cvetdscudcsspusee Gos shee 47 in. long. 
WV Geen Mh OTEVOLG. «5... icin kancic vagasabwadicacdeueee ae 14,000 Ibs. 
WY UE TOR i anc on inc ccc ccc cause dele tbs adele GR cas aciikall nun ele 48 in. 
DOGO -OVSF -OlT oi. oink ei be ccc cikcasccdccnckdictenealvrtine ee 13 ft. 
RRGREING OVOE GEIR ie coc cance oc wun vw kcwt.ciwe'e Gace s acd oite Rete in een 62 in. 
WRT OVOR OIE. ooo ccc div censeceevvcsceisawen es) cee dU in. 
The motor to work On CUIVES Of........ ccc ccc cnc ceene 20. to 25 ft. radius. 


Air tanks, one...... 
Ee aap 
Joints, longitudinal.......... 
Joints, transverse....... 


- 96 be nn Nee Ope ene bok Vesa ae 36% in. outside diam. 
Bes chell, % in.; heads, 14% in. 
...... butt, doub.e weit, octuple riveted. 
Lap, double riveted. 


Auxiliary reservoir, capacity... ... 602 /0..24.5. cde geee eee 1.6 cu. ft. 
Auxiliary reservoir, working pressure..................004+-00¢-440 DDS. 
Main reservoir, working preSSuie.............cccceccvcecceuvcctees 700 Ibs. 


Main reservoir, capacity ... 2. i. ..sicc.decesccon beeudyeeeouneaetens 65 cu. ft. 








The torpedo boat destroyers, with Parsons steam turbines, 
which are now being built for the English navy, will be 210 
feet long between perpendiculars. Their extreme beam will 
be 21 feet and moulded depth 12 feet 9 inches. The displace- 
ment at a draught of 5 feet 4 inches will be 320 tons. The pro- 
peller shafts will be four in number, each having two screws, 
and operated by two separate sets of turbines. The outer 
shafts will be driven by high-pressure and the inner ones by 
low-pressure turbines. The inner shafts will also have small 
reversing turbines, to drive the boats astern. The total power 
will be 10,000 indicated horse-power, which is expected to give 
a speed of 35 knots while going ahead and 16 knots while 
going astern. The auxiliaries for the air pumps will be tur- 
bines and the circulating pumps. will be driven by reciprocating 
engines. The weight of the boilers will be 100 tons, 15 ewt., 
that of the machinery in the engine room 52 tons, 6 cwt., and 
that of the propellers and shafting 7 tons, 14 ewt. This will 
give a weight of machinery and boilers of about 30 pounds per 











Compressed Air Locomotive. 
Built by H. K. Porter & Co. 


are 10%, 7% and 25% inches in diameter. .The compressor, at 
normal speed, will compress 125 cubic feet of free air per min- 
ute to 800 pounds pressure, and is connected to two storage 
tanks, 3 by 17 feet, from which the compressed air is carried 
down a shaft 750 feet, through a 3-inch pipe, thence to charging 
stations placed at convenient points in the mine, making the 
longest haul for round trip about 4,000 feet, and the shortest 
about 1,200 feet. 

The weight on drivers of the locomotive is 14,000 pounds; it 
has four driving wheels 24 inches in diameter, and cylinders 
7 by 12 inches. The air pressure from the locomotive tank 
is reduced from 700 pounds to 140 pounds, the required working 
pressure. The locomotive is capable of pulling on a level with 


one charge of air, a train of 30 tons for a distance of 4,500 feet, 
and it will return with 10 tons, the weight empty. The max- 
imum power of the motor, on level mine track, is 100 tons. 
Four trains of 20 cars each can be run every ten hours from 
the ten different points of the mine, making a hauling capacity 


. 


indicated horse-power. The corresponding weight per indicated 
horse-power in recent boats of this class, with reciprocating 
engines, is about 54 pounds. 





When scrap steel rails are worth more than new rails just 
from the rolls the condition of the rail market may be con- 
sidered peculiar. Of course new rails are always worth more 
than old ones, but it is a curious fact that one large rail con- 
cern in Pennsylvania is now furnishing rails to a railroad on 
an old contract, entered into before the advance in prices, at 
$19.00 per ton, and the same road is furnishing old steel rails 
to the steel works at $21.00 per ton. 





Just as we go to press a despatch is received stating that one 
of the new 10-wheel passenger locomotives of the Lake Shore 
& Michigan Southern (see November issue, page 343), made a 
run, November 24, of 186 miles from Buffalo to Cleveland, in 
3 hours, 23 minutes, with 8 cars, making 5 stops between the 
terminals. 
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FRONT END ARRANGEMENTS WITH SHORT STACKS. 















In spite of the favorable reports of the operation of the 
; Master Mechanics’ Association recommendations with regard 
to the arrangement of the front ends of locomotives, includ- 
ing the stack, exhaust nozzles and diaphragm, it is becoming 

- clear that other and very different arrangements are giving 
t 
t 





good results, and in some cases where the Master Mechanics’ 


plan has been tried and failed. This plan, as far as we know, 
has always resulted in sufficient vacuum, but notwithstanding 
that a high vacuum was obtained in the case we are to de- 
scribe, the engine would not steam. It is not easy to find a 
reason why good steaming does not always accompany a good 
vacuum, but there is no doubt that this is sometimes the case. 

The front end arrangement described by aid of the accom- 
panying engravings is specially interesting because it is in 
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perfectly successful use on a 
large number of fast and heavy 
passenger locomotives on a 
leading road and because it is 
entirely different from the Mas- 
ter Mechanics’ recommenda- 
tion. Further than this, it was 
found that the recommended 
plan was an absolute failure on 
these engines, although it gave 
a vacuum of 10 inches of water 
when running at high speed. 
The drawings show an extend- 
ed smokebox and a 17-inch 
stack and it will be noted that 
the stack is comparatively low, 
as it must be necessarily in the 
case of large engines. These 
are of the 8-wheel type, and are 
large engines. 

This front end was the result 
of a large number of trials 
which were made to overcome 
indifferent steaming. It was 
found to be successful in the 
summer of 1895 and is now in 
general use on the road referred 
to on various different types 
of engines. As originally ar- 
ranged the engine was equipped 


‘with a petticoat pipe extending 


from a point near the base 
of the stack for some distance 
into the smokebox. During 


" 
X 
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the trial of the petticoat pipe it was found that the exhaust 
was-very jerky and intermittent, and on comparing the re- 
sults with those of older engines, which did steam well, the 
only factor which seemed to have much bearing on the ques- 
tion was that in the older engines, which were low, the stack 
was materially longer and apparently the exhaust went through 
and beyond the short stack without completely filling it. When 
the petticoat pipe was removed and the length of the stack 
increased, an improvement in the action was immediately no- 
ticeable, so great an improvement having been secured as to 
lead to the decision not to return to the use of the petticoat, 
no matter what the service or type of the engines. 

The simple facts in the case are stated here without attempt- 
ing an explanation or suggesting a criticism of the excellent 
work of the Master Mechanics’ Association Committee. It 
seems proper to draw the conclusion, however, that the petti- 
coat pipe does not make up for the detrimental effect of a 
short stack. Support for this conclusion is given by recent 
experience with some large compound locomotives with which 
a great deal of difficulty was experienced when running slowly, 
owing to the intermittent effect of the exhaust. These com- 
pounds were fitted with petticoat pipes when they gave this 
trouble and when changed in accordance with this idea they 
were entirely satisfactory. 

The drawing shows an extension of the stack downward into 
the smokebox, with a flaring mouth, or a union of a petticoat 
pipe and stack, with no open space between them. The draw- 
ings do not require explanation as they show the front end 
and also the stack, giving its form, diameters and height. 
This arrangement is found to be almost perfect in its self- 
cleaning qualities, hardly a quart of cinders being found in 
the smokebox after a long run. The area of the netting is 
large and the draft is found to be uniformly distributed over 
the flue sheet. The stack extension is not by any means a 
new idea, but it probably never before had such an opportu- 
nity to show its importance as at present, with large boilers 
and short stacks. 

In a letter received after this description was written, Mr. 
J. Snowden Bell said: “I quite agree with those who hold that 
the inward extension of the stack is the coming plan, and 
indeed it seems indispensable with the present large and high 
boilers. The fact, however, is that the difficulties due to the 
shortening of stacks were appreciated long prior to 1895.” Mr. 
Bell puts the date at 1860 in his recent paper before the West- 
ern Railway Club. 








PERSONALS. 


F. E. Clark, President of the Boston & Lowell, died very 
suddenly at his home in Lawrence, Nov. 7, aged 69 years. 








Mr. A. B. Pirie has been appointed Master Mechanic at the 
Havelock Shops of the Burlington & Missouri River Railroad. 





Mr. W. H. Harrison, Master Mechanic of the Baltimore & 
Ohio, stationed at Newark, O., has resigned and will go to 
Chicago. 





Mr. C. R. Tunks has been appointed Master Car Builder of 


the Lake Shore & Michigan Southern, with headquarters at 
Adrian, Mich. 





Mr. Robert S. Bradley has been elected President of the 
Central Massachusetts, in place of Mr. Samuel H. Aldrich, who 
declined a re-election. 





Mr. Le Grand Parish has been appointed Master Car Builder 
of the Lake Shore & Michigan Southern, at Englewood, vice Mr. 
A. L, Kendall, resigned. 





F. J. Kraemer has been appointed Master Mechanic of the 
Southern Division of the Burlington & Missouri River, with 
headquarters at Wymore, Neb. 





Mr. Lawrence K. Frederick has been elected Vice-President 
and General Manager of the Erie and Central New York Rail- 
road Company, with headquarters in Cortland, N. Y. 





Mr. O. H. Jackson, Superintendent of Motive Power of the 
Phenix, Santa Fe & Prescott, has resigned on account of ill 
health and has returned to New York City to reside. 





Mr. D. F. Crawford has been appointed Superintendent of 
Motive Power of the Pennsylvania lines west of Pittsburg, 


Northwest system, to succeed Mr. G. L. Potter, promoted. Mr. 
Crawford has heretofore been Mr. Potter’s assistant. 





Mr. J..J. Hill, President of the Great Northern Steamship 
Company, has resigned his position with this company and 
Mr. Darius Miller, Second Vice-President of the Great North- 
ern, will succeed Mr. Hill as President of the steamship com- 


pany. 


William F. Durfee died in the State Hospital at Middletown, 
N. Y., Nov. 14th. Mr. Durfee was one of the pioneers in the 
development of the iron and steel industry in the United States. 
He was a member of the American Society of Mechanical Engi- 
neers, of which he had been a Manager from 1883 to 1886 and 
Vice-President from 1895 to 1898. 








Vice-President Hall, of the New York, New Haven and Hart- 
ford, has been elected President of that company, to success 
Mr. C. P. Clark, resigned. President Hall is fifty-eight years 
old; he graduated at Yale College in the class of 1866, after 
taking very high literary honors. He graduated at Columbia 
Law School in 1868, and was admitted to the New York bar in 
the same year. He was appointed a Judge of the Supreme 
Court in 1889, and would probably have been promoted to the 
Supreme Bench but for his resignation of his Judgeship in 1893 
to take the first Vice-Presidency of the New Haven Railroad, 
which he has held up to this time. 





Mr. G. L. Potter, heretofore Superintendent of Motive Power, 
Pennsylvania Lines West of Pittsburg, Northwest system, has 
been promoted to the newly created office of General Superin- 
tendent of Motive Power, Pennsylvania Lines, with headquar- 
ters at Pittsburg. Mr. Potter reports to the General Manager, 
and has the direct supervision and control of the motive power 
department in so far as is necessary to insure the efficiency 
of the equipment. He has charge of all tests and experiments, 
and directs the various shops and makes such recommenda- 
tions to the General Manager or direct to the Superintendents 
of Motive Power, as he deems necessary for the efficiency and 
economy of the service. This outline of his new duties is taken 
from the official announcement of his appointment. 





Mr. L. R. Pomeroy, who is well known as the representative, 
in the East, of the Cambria and the Latrobe steel companies, 
has resigned this position, which he has filled for the past 
seven years, to become Assistant to the General Manager of 
the Schenectady Locomotive Works. Mr. Pomeroy spent about 
twelve years in accounting work and in 1886 became Secretary 
and Treasurer of the Suburban Rapid Transit Railway of New 
York City, which afterward became a part of the Manhattan 
system. He spent two years in the sales department of the 
Carnegie Steel Co., after 1890, and then took up the representa- 
tion of the two companies, which he now leaves. He has been 
very successful in his work, and has had an important influence 
in securing improved practice in locomotive details, with par- 
ticular reference to axles, piston rods and crank pins. His ac- 
counting experience, wide acquaintance and knowledge of loco- 
motive practice will make him a valuatle officer to the Schenec- 
tady Locomotive Works, and it will be difficult to fill his posi- 
tion with the firms whose employ he leaves. 





Mr. O. H. Reynolds, who is well-known to the readers of this 
journal, has been appointed Mechanical Engineer of the Dick- 
son Locomotive Works at Scranton, Pa. His ability and experi- 
ence in the motive power departments of important railroads, 
coupled with clear ideas of locomotive design and thorough 
knowledge of shop methods and operation of locomotives on 
the road, render the selection a wise one. He is a safe and 
intelligent designer.and will be a valuable addition to the staff 
which he joins. That railroads need men of his experience and 
qualifications is the greater reason for congratulating the 
Dickson people. Mr. Reynolds began railroad work as an ap- 
prentice in the shops of the Michigan Central, where he re- 
mained for several years after completing the apprenticeship. 
His most important railroad work was on the Northern Pacific 
as Mechanical Engineer, a position which he filled for several 
years. He came to New York about three years ago to join 
the editorial staff of “Locomotive Engineering.” After severing 
his connection with that journal he assisted in editing the 
“American Engineer and Railroad Journal” until he was called 
to the motive power department of the Central Railroad of 
New Jersey, which he leaves for his present position at 
Scranton. 











os 





a aaah ee ampere te may verona ey ares 







398 





“AMERICAN ENGINEER AND RAILROAD JOURNAL. 






















































¥ 








Schenectady, Consolidation Pushing Locomotive, Delaware & Hudson Co. 


CONSOLIDATION PUSHING LOCOMOTIVE. 





For Fine Anthracite Coal. 





Delaware & Hudson Company. 





' Exceptionally Powerful Boiler for the Weight. 





This locomotive is one of six built by the Schenectady Loco- 
motive Works for the Delaware & Hudson Company, and used 
in pushing service. The design resembles in appearance the 
one illustrated in our August issue, page 247, but the new ones 
are very much heavier and more powerful. They are to burn 
fine anthracite coal and have very large grates, with 90.19 
square feet of grate area. The cylinders are 22 by 28 inches, 
and the driving wheels, which are of cast steel, are 50 inches 
in diameter. The driving wheels are not of the same weight, 
the main wheels being made heavier and stronger than the 
others. The rods are of light and fluted section, the driving 
axles have enlarged wheel fits, and the frames are of cast 
steel. The details are not novel, but the real feature of the 
design is in the very large heating surface in view of the 
limit of the total weight of the engine. The total weight 
was limited to 176,000 pounds, and efforts were made to se- 
cure as much heating surface and grate area as possible with- 
out exceeding the limit. The total heating surface is 3,348 
square feet, which, with the exception of the Baldwin com- 
pounds for the Lehigh Valley (American Engineer, December, 
1898, page 395), and the mastodon for the Illinois Central 
(Oetober, 1899, page 315), is the largest total heating surface 
in locomotive practice of which we have record. The very 
large consolidation locomotive for the Union Railway has a 
total heating surface of 3,322 square feet, with an 80-inch 
boiler, and a total weight of 230,000 pounds; the new mastodon 
for the Illinois Central has 3,500 square feet, with an 82-inch 
boiler, and a total weight of 232,200 pounds, while the Lehigh 
Valley compounds have 4,105 square feet, with an 80-inch 
boiler, and a total weight of 225,000 pounds. These figures are 
assembled, for convenience, in the following table: 


COMPARISONS OF WEIGHTS AND HEATING SURFACES. 


D. & H. Co. L. V.R. R. I, C, Union Ry 
Consolida- Consolida- R. R. Consolida- 
tion. Mastodon tion. 


tion. 
Total Weight.......... 176,00 Ibs. 225,000 230,000 Ibs. 


200 
193, 200j 208,000 Ibs. 


Weight on Drivers... . 157,500 202,232 
Hpating Surface 

Tubes peakbn 3,036.26sq.ft. 3,890 sq.ft. 3,237 sq. ft. 3,116.5 sq. ft. 
Heating Surface Fire- 

Heaiiig Surtac T Stal 3 SiS fe 4,08 4 ft, 3500 oy 3 3390 ti 

ace TO 8q. sq. ft. sq 322 sq. ft. 

Tubes, Number........ %.. 7 ie 424 855 
Tubes, Pv cnme oliy Sa et inch 2 in 2 inch 


n. 
Tubes Length.,... ..... ltt Oin. 16 ft. 7% tm, 14 ft. 854 in. 1572, vin, 


The firebox heating surface of the D. & H. engines is very 
large, and, we believe, larger than ever before used on a lo- 


comotive. This will be advantageous with fine anthracite coal. 
The statement of these facts shows this design to be a nota- 
ble one. The very large boiler capacity ought to give good 
account of itself in producing abundant steam and with very 
satisfactory economy. The table of dimensions follows: 


General Dimensions. 






SS cik 65s 05k Kgs kaw UN ee CES > cu dESER TUNES bon bed Ure aaaceb uads coud ft. 8 
PERLE 5 co < e stivh4 65 24 bd SR hEED 9 40.8 pe eRTENVN Stee en vEa MOS Fine anthracite coal 
Pee 300 WORMS OTUOE voh.cpctcacp cd theceecsndcsescedshunsscece 176,000 lbs. 
ME 00k SEE NU IN Ss os Gs 9. 0.0b55d o Charen acenbetvcscectvecteasbecse> 157,500 Ibs. 
Tr OO OLIN. 005 055i pes FaeRa Gp ees 64.64.0005) RAR ee dee teneedes cusses 16 ft. 
EE: SIR UNNEDy Cn 0's 50 cs kbd name Sand Sasuke inh decboucerie tueetoeeeds 16 ft. 
rE I CRIN Ci w'od 5 b.b sv occa Gpabtd do bus eke ccbccesjavurdaeeees’ 24 ft. 2 in. 
Cylinders 
PMT OL HOV NOSED « a o's sno. 5.3 GaN hubby 54 OS bUE aR e Reeds aU RcEiESaea 22 in. 
RN OO AUER oes a bc cet see bh 6awud lap Bb’ 60 Cine sone beled sh peadecnen 28 in. 
SEPIeOIRs ECU NOUE OL PIBCON . isisccc casa recs ncccececdspes ccawhauees 5% in. 
SEE SIE RIGOR TOs oa. 5 5.055 6 ce oe CNC caps ddncducevecvedesbekeaweRee 3% in. 
PRUNEE. TOE SUMIRTAND TRAIL AUIEE 6 05 i onesn bus stds ccncccepaceebachenepabeae Cast iron 
ey NES SINOPE IE sg sco Fda nnd de Kh kADE ae AhESe oeban aes 18 in. by 1% in. 
Sy Me REE, “ONS ors s o5 Sok 5k a cope cae bepyunct sieves dens 18 in. by 2% in. 
Ne ee NN nn acca coy va cb udicd Gab sine ed ba oRcmes vaks SeuNohmew kee 1% in. 
Valves. 
SOAS Cir WU oo ch ous chee theabscsVavceean Richardson balanced 
Greatest travel of slide ValveS...........ccccccccccvccetccscscossoes 5% in. 
OPN AED O8 ENO: WOR V OU oi vnc ois n bawic's 6 visocs cas ciuiceg mone couenbeeaus % in. 
Pee Maw. OL BUGS “VAITORs 66 sic ce dks Secdicss ducupveed 1 line and line 
Lead of valves in full gear...............0eeeee Line and line F. & B. 
Wheels, etc. 
Diam. of driving wheels outside of tire................. cece cece 50 in. 
Material of driving wheel centers.............. Cast steel 
RE RUE AOE sos cE aie Sob 96.65 oWed eee CNaN ese staes eben .. Shrinkage 
Driving box material Cast steel 
Diam. and length of driving journals............. 9 in. diam. by 10 in. 
Diam. and length of main crank pin journals (main side, 7 in. by 
De PU edn esc kgdeces ones Oneh6s sebe casa vnceeencs ts 6% in. diam. ‘by 6 in. 
Diam. and length of side rod crank pin journals (inter., 5% in. 
AED Ae ES back basaiesaciccavcsntassecs 5 in. diam, by 3% in. 
SNES SMMIING, UE 5: > vs eincbo'e'e'n.c0 tins s'05044seueepe 2-wheel swing bolster 
PIO: CEUGN JOUTMAIB ioc bcc ccs ivcccvcerevcceesnevedar 6 in. diam. by 10 in. 
Diam. of enmine truck WHOIS... 6. .0scccccccctoccsccveccetdgacesescees 30 in. 
Kind of engine truck wheels...............000 Steel tired spoke center 
Boiler 
OO ESR CPE EID eyo oe OEP ee DS Straight, with wide ar gg 
tee Gini. OF GPEC TUE Ss iicetsackiis cdccvckceceasds seus deabenweoes 74 in. 
WES DPORMIED ia ois dedi cop csksediseresdvs cisace¥anecdeputateaers 180 ibe, 
Material of barrel and outside of firebox................. Carbon steel 


Thickness of plates in barrel and outside of firebox..% in. by : 16 
US SUOMERER i cs bbacscccencécsbespekests bubhaenchts sdnbees kis ehiees 


Firebox, SOMONE Wie eRe SS puss cob bo cdbawebd boss dca Oe TR MEK tet ieeieines 108 in 
WISH ON, COD eccicsscsceccociecss Front at center, 71 in.; back, 61% in. 
OE, TEs nob 80 0s sho aby ocdkes exe biases Ohara ububioods Carbon steel 


. Sides, % in.; back, % in.; crown, % in. 


Firebox plates, thickness.. 
tube sheet, 9/16 in. 


Firebox, water space........ Front, 3% in.; sides, 3 in.; back, 4% in. 
BPISSDOX, CLOWN SOAPS ici cicivcicssyccccdccsetesasass Radial 1 in. diam. 
A UOTE sin deo kiss CENCE AN EES Sede ES pedeaee % in, by 1 in. diam. 
a NEE co eS iis ctbing anv ochewhite ve vedabe Charcoal iron No. 11 
Co SR ree Sees Cory ge > Prieta ier rE 417 
SE, ND es oS ics pind o Shp ROSIN EAL CE dd ecbabaeet as PiOwEt aed eben 2 in. 
Tubes, length over tube Sheets..........ccccccccesdecvecsveesesvsces 14 ft. 
EAM RA UIP TOD, CUED is ccascc cic ic eccscctpcecvnchsqeccts 3,086.26 sq. ft. 
PEORIINE: SULTACE, WCE TUNER. . 6s. ccvveccsssvccecsnvchovessses 86.75 sq. ft. 
PERN BOSTAOR. TP RMOK os cs siasea vets occens coreevacduvbadse 225.53 sq. ft. 
See REG, OGM cibx cede te cocieee sv vearecicccccesibede 8,348.54 sq. ft. | 
Rene OD UMNO 65g Sak us 05 wa cksoccd bib 0.0 aU bes 0004 den chan Swed KeeavE 90.19 sq. ft. 
SRR US BUI i vas bestia sccscccins Water tubes, dead bars and drop bars 
MO DOD, WP ear chs is dos esc vetceess Hopper dampers sie and back 
PANG UB as Ga sca bi' 60k Sed 0 cks sep oe ka geet Kenn) een’ ouble high 
FORDAUSE TOMMION bis is ocd vin cds cccevesends o% in, iia ~ - oe in, diam. 
Smoke stack, inside oe aiguagcakadaceesere bivokoehan ’ in, 
Smoke stack top above rall...............+++++ tepmpte yf Ny EN 


‘Boiler supplied ‘injectors, Nathan & Co. m pitor 
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PROMISING ATTACK ON THE LOCOMOTIVE SMOKE 
PROBLEM. 





It may be possible to entirely overcome the production of 
smoke by locomotives using smoky fuel. It is practicable to 
greatly reduce this evil and because information is necessary to 
the application of any improvement the recent action of the 
Western - Railway Club in appointing an able committee on 
this question is promising and also commendable. Soft coal 
must be used to a large extent and often poor coal at that. 
There are many devices for which great advantages are urged 
and it may be possible to obtain marked improvements by 
their use. Greater care in firing will do its part and the 
probable extension of the use of large grates will also help. 
Careful consideration of the subject and a study of the con- 
ditions which result in the present difficulty cannot fail to 
lead railroads to do all that is in their power to obviate it, 
but it is a most difficult problem. 

It has been demonstrated that soft coal may be burned in 


proved firing. The activity of municipal smoke inspectors, 
and the natural desire to make travel more comfortable and to 
abate a nuisance, will lead to greater efforts to build new 
engines so that they will smoke as little as possible, and the 
evident tendency toward wider fireboxes with perhaps also the 
use of two fire-doors, where they may be put in, may be ex- 
pected to help in this direction. 

The committee is to investigate a very old subject, but this 
is believed to be the first important systematic, concerted attack 
on the question as concerns the locomotive. It is hoped that 
everyone having information or facts from experience will 
offer them to this committee, Messrs. G. R. Henderson, R. A. 
Smart, J. C. McMynn, R. D. Smith and J. W. Luttrell. 





A LARGE SIX-COUPLED SWITCHING LOCOMOTIVE. 





The Baldwin Locomotive Works have recently completed a 
very large switching locomotive for the Cambria Steel Co., 
and by the courtesy of the builders we show a photograph. 





Powerful Switching Locomotive for the Cambria Stee! Co. 
Built by THE BALDWIN LocoMOTIVE WORKS. 


stationary practice with practically no smoke and with a gain 
rather than loss in efficiency. High furnace temperatures are 
necessary and there must be plenty of space for combustion, so 
that the gases shall not be brought into contact with the heat- 
ing surfaces to be chilled before the combustion of the hydro- 
carbons is complete. The volatiles must be evolved slowly, and 
for this large grate areas are necessary and the coal must be 
fired in small quantities. It is also important that the air sup- 
ply should be sufficient to combine with the volatiles as they 
form. It has been found very advantageous to divide the fur- 
nace into two parts so that one may be fired at a time and while 
one side is cooled by fresh coal the other side is at its highest 
temperature and is in condition to send hot gases to the 
bridge wall to mix with and consume the volatiles as they 
are given off most rapidly by the other side. Grates should 
have ample air spaces and means for keeping the bottom of 
the fire clean. 

These are believed to be the conditions which are most likely 
to bring about the desired result in steam boiler practice of 
any kind, and as many as possible should be applied to the 
locomotive, but the limitations are rigid. It is possible to 
apply special furnaces to stationary plants and to obtain plenty 
of fire-box room, and the use of automatic stokers is easy, but 
when with all of these factors used to their best advantage 
the smoke is not altogether prevented, too much must not be 
expected from the locomotive with its extraordinary rates of 
combustion and the sudden and extremely great variations in 
the demands for steam. 

Every road has a lot of old engines which present necessi- 
ties have outgrown and yet representing a large investment. 
These present a special feature of the problem, which will 
not be reached by improvements in construction. This is 
probably the field for combustion devices, and also one for im- 





This is the largest of its type that these works have produced, 


and we do not know of any other exceeding it. The general 
dimensions are as follows: 
Cylinders. 
Wyma aa noo ck oak ewe dec canekhe tabineneebense<s ae 21 in 
SOR cg v tdececcdes cobdadeeavtsdeaubecbaucie ck iaarauneae 26 in. 
Wa ia cclwee's ods dc cd cues épiighecadh bac tn OkEdy Dube not sna Balanced 
Boiler. @ ta 
WME oie roe inn ocacscoscdususeuteVeamebas taste eeeen eee . 
THiGkNeGs OF GHOSE. 2.0.0... 0. ccacvectecacedccencushcbastuestaeeaes 11/16 in. 
Working PLeSSUTE ............ cece ecw s een er eee ceenerecesecceseseamenss 180 Ibs. 
WN ie. Ctacd Week tb 4c cccceckdoccsces s0cseaeest (an uueas ee Soft coal 
Firebox. Steel 
DN ee te ie og cewek cnecbaed Garces eesavwuskna see hikn inna e 
Lanath aE oS Os ene wee ed hae eoubn cknuee ect ubens aan 108% in. 
, |. eS pee pereeminy rremrire ene STII 42 in. 
BOGOR: BOOME oi ass cece ccc cect ccececcen ce duecdusass besgeeugeeemase 65% in. 
Derthe, WRG ass cnn ccc ccc ccc ccc cece seccecccnesevy ces tucdespeeaseee 62% in. 
Thickness Of Sheets, SIdeES .......cccccccccccesecvcccccecscscnceceseces 3, in, 
Thickness of sheets, DAck .........cccccccccacccccccccsuseseessosesens % in. 
Thickness Of sheets, CTOWN .....6.....ccecccccccccccceenscsentessccees in. 
Thicknéds of sheets, tube .......ccccccescssccccsccscsvwseeecnseucucese in, 
Tubes. 
yo) AO) Poe ee MBE MED ae AVERT TERE eRe es ES 
WR RNa eke is Gn cacerscccccdasegecdscsveses bale nenennaaeene 2 in, 
TAMU Soa tases ease A pens paeseyduccatesnvtdaateqweriss dott ntreneeee 10 ft. 5 in. 
Heating Surface. sant “ 
WO odie cSekdve i a ccct due st pasecccgen venisatensadastsaenees .7 Sq. 
TAG oak. Sa ah oa sg Sow Keen he casa os odes anquviens bet deb eesetee ad eeeee 1,738.3 sq. ft- 
GOR ad Rea occ cw AAR es oc ons vd sys behawhns ee emesee bas ate 1,908.0 sq. ft. 
Cherm t  OIOU. 65a ok Soc 5 0065 oe Sos Voc oveccsdondpenceseneubeektseaaueean 31.57 sq. ft. 
Driving Wheels. 
Dinemeter crtiide. 06 .. os cece ccbces suveavwunnes cvs eewessgakwenbabeneen 50 in. 
Diamcter- Of: CORE. foe 5 acces coc nee bons vas bees cuabendegunah ee eaions #4 in. 
Jere os a ee OCS ak 8 is vn cd bbe 5 sek a ere ee 9 in. by 12 in. 
Wheel Base. ° ne & 
DrE OEM eC eich veo dob olin es cree sve cductunesnnsatmpat Cateen ek kereene 
Total OMG bo ceics snc sccccccecccccdcesntecdaaeeetns shccev ees eneemenmes li ft. 
Total engine and tender ............ccrcusscdcvecsevetvestacdecten 39 ft. 7 in. 
Weight ‘eran hid 
Chin Nica Sie iain aan te ves ss ae ea pee A 3 
TCG QTMIS Kisen cinco cic cecencevacevcercesne Coupmeeten @hanwmeed 137,080 Ibs. 
Total engine and tender .........ccccssecsecsvesnecaseusseepene 218,000 Ibs. 
Tender a 
Re OE WEMBONS rai cs cc. ok ccecccdsteusivaeetepenneecpeewes sane n. 
eee 44 in. by 8 in. 
Tank CAPACHTY .......ccccccc cee reeecscernceesccesnccesesesconseeens 4, 


Weolght Ompty: 00: .ccccece cc cecce eee ecceeeesetenesensoecsereccesene 34,000 Ibs. 
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COLUMBIAN ELECTRIC CAR LIGHTING SYSTEM. 





A system of railroad car lighting by electricity, deriving the 
power from the axle, has been developed and improved by the 
Columbian Hlectric Car Lighting and Brake Company, 11 
Broadway, New York. The features of the system are illus- 
trated in the accompanying engravings. 

The essentials of the system are the generator, a storage 
battery for furnishing current while the car is standing at 
stations, and the automatic devices for providing for the re- 
versal of the direction of the motion of the generator and the 
regulating device for cutting out the generator at low speeds 
and for maintaining a constant voltage under varying speeds. 
The system is arranged so that the lamps take current from 
the generator at speeds above 20 miles per hour, and the sur- 
plus not needed for the lamps goes into the storage battery, 
which, in usual working, is always charged nearly or fully up 
to its capacity and is called on to furnish current only when 
the generator is cut out by the automatic switch. The system 
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Fig. 3. 


differs from those which employ one battery for the lanips 
while a second battery is being charged by the generator, and 
in the Columbian system the battery is very seldom, if ever, 
fully discharged. In one case a battery was found ready to 
supply full voltage to the lamps after the car had been lying 
idle on a yard track for six months. In using but one set of 
accumulators in this way their capacity need not be large, 
which is an important item. 

The generators are of the bipolar type, with shunt winding 
and steel magnetic circuits. They are enclosed in dust proof 
cases and are mounted on the trucks, as shown in Figs. 1 and 
2, with a nose piece carried in a stirrup under the truck frame, 
while the chief portion of the weight comes upon the axle. 
The axle is fitted with a split sleeve, the ends of which are 
gripped to the axle by means of a form of chuck which permits 
of securing perfect centering of the sleeve and rigid connec- 
tion to the axle whether it is rough or turned. Bearing rings 
running in grooves in the sleeve carry the generator. The 


end of one of the chucks appears at the left in Fig. 3. The 
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COLUMBIAN ELECTRIC CAR LIGHTING SYSTEM, 
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generator support at the sleeve is made by means of spring 
buffers, appearing on top of the axle in Figs. 3 and 4. 

The ingenious pole changing device appears in Fig. 4. The 
end of the dynamo shaft carries a worm which drives a short 
horizontal shaft upon which a reverse, screw thread, cylindrical 
cam is mounted. The pole changing switch has six points 
and the direction of the current is changed upon the reversal 
of the direction of motion of the car by means of a pin 
which engages the cam thread below the switch. This pin is 
pressed into the slot in the cam by a spring, and the slot 
changes in depth in such a way as to throw the pin to the 
opposite end of the threaded slot upon the reversal of the 
direction of motion of the cam. This feature is shown in the 
photograph, but is obscured by the necessary reduction in 
the engraving. It is sufficient to say that the pole changing is 
accomplished mechanically without requiring any attention. 

The regulating devices are assembled on a stand which is 
secured to a partition in a convenient part of the car. They 
accomplish two things.. First, the cutting in of the generator 
when the required speed is reached, and second, the automatic 
regulation of the voltage, which is done by controlling the 
strength of the field. The cut out is controlled by the V-shaped 
switch shown in the upper right hand corner of Fig. 5. The 
switch is operated by double magnets, the lower pair of which 
are connected across the terminals of the armature and are 
shunt wound. The others are series wound and form a part 
of the circuit between the dynamo and the accumulators when 
the switch is closed. The voltage of the generator rises as 
the speed increases, when the train is started, and when it 
reaches the limit determined upon, the switch is closed. The 
voltage of the generator is then the same as that of the bat- 
tery and the switch is held closed by the current from the 
generator to the battery. Upon the reduction of speed to the 
point at which the machine current can not balance that 
from the battery, the current reverses and the battery current 
permits the switch to open. 

The regulation of the voltage in the lamp and battery cir- 
cuits is obtained by aid of a small motor mounted at the lower 
right hand corner of the board (Fig. 5). This motor is always 
running and by means of worms and worm wheels it furnishes 
the power for moving the arm of the regulating rheostat. This 
arm is thrown into action with one or the other of two ratch- 
ets driven in opposite directions, the connection with the ratch- 
ets being controlled by a solenoid which is placed in the cir- 
cuit between the generator and the battery. The rheostat con- 
trols the strength of the generator field. When the speed of 
the generator rises, tending to increase the voltage, the sole- 
noid acts at once upon the rheostat, and it acts in a reverse 
direction upon-a reduction of the voltage. The six-point rheo- 
stat at the lower left hand corner of Fig. 5 controls the resist- 
anee of the lamp circuit. 

The following is a summary of the operation of the sys- 
tem. The train starts from a station with the main switch 
open and with no connection to the battery and no current 
through the solenoid. When the speed reaches 20 miles per 
hour, the limit generally used, the increased voltage closes the 
main switch and calls the solenoid into action. The armature 
of the solenoid then takes such a position as to cause the small 
motor to bring the arm of the rheostat into the proper posi- 
tion to bring the field resistance to the point required to se- 
cure the desired voltage, and it also places the necessary re- 
sistance in the lamp circuit to accommodate the increased 
voltage of the battery. 

The car equipment of lamps and accumulators, and the ad- 
justment of the machines, depends upon the requirements for 
lighting. The number of cells varies from 16 to 32, according 
to number of lights. 

This system is now in use on a great many of the larger 
railroads of this country and Canada. The Columbia Co. have 
also put on the market, the Lihdstrom Lever Brake, which is 


used successfully on several styles of passenger cars, and is 
now being introduced for use on freight cars, on account of its 
safety feature, 





THE WERNER PORTABLE HAND POWER PUNCH. 





A number of convenient and powerful hand punches and cut- 
ters for punching and shearing plates and structural shapes 
have been designed and are manufactured by Henry Pels & Co., 
at the “Berlin-Erfurt Machine Works,” Berlin, Germany. This 
firm is represented in the United States by Arthur Koppel, 68 
Broad street, New York. ; 

All the machines are similar in construction and operation 
to the punch which is illustrated by the accompanying engray- 
ing. The frame of the punch is made of plates riveted together 
and mounted on wheels for easy removal about the work. Thé 
opening in the frame admits the piece to be punched and 
serves to secure the backing for holding the work from below. 
A saddle, shown in the engraving, is placed under the work 
for supporting a plate or I-beam when the web is to be 
punched. For punching the flange this saddle is removed and 
the upper. flange is supported upon the shoes seen lying on 
the ground in front of the machine. These are slotted at their 
outer ends to receive bolts by which they are secured to the 
frame. The punch is held on a bar with a vertical motion in 
guides placed between the frame plates. The curved lever 
serves to raise and lower it quickly to and from the work. 
The punch is driven by an eccentric placed over the head of 
the punch bar, and this is turned by means of the heavy twin 
levers seen in the engraving. A wedge is placed between the 





The Werner Portable Hand Power Punch and Shear: 


eccentric and the punch bar when the punch is ready and the 
twin levers are brought down by degrees by means of the 
long lever at the right and one of the ratchet rods which 
engage pawls on the ends of the twin levers. The second 
ratchet rod is secured to the frame and serves to hold the twin 
levers while the hand lever is raised in preparation for a 
return stroke. The working of the hand lever drives the punch 
or the shear through its work, slowly, but effectually. The 
machine illustrated has an opening of 36 inches to receive the 
work. It weighs 2,200 pounds and exerts’ a punching pressure 
of 320,000 pounds. This is sufficient 'to drive a 2-inch punch 
through a plate % inch thick. These machines have been ir 
use in Europe for about two years, with very satisfactory re- 
sults. They are partieularly well adapted for railroad work. 





A $300 endowment of a room and bed in the Brooks Memorial 
Hospital at Dunkirk, N. Y., has been provided for in an ap- 
propriation by the Central Railway Club. This is a precedent 
which will be sure to find hearty approval. 
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A MOTOR-DRIVEN LATHE. 
The Bullock Electric Mfg. Co. 








The accompanying engraving illustrates a 28-inch swing, 
screw-cutting engine lathe, made by Messrs. Schumacher 
& Boye of Cincinnati, Ohio, driven by a Bullock “Type N” mo- 
tor. The motor is placed directly on the spindle in the head 
stock, in the place usually occupied by the cone pulleys and the 
armature spider is built directly upon the hollow spindle of 
the lathe. The arrangement is attractively compact. It does 
away with the countershaft and belting, leaving clear head- 
room for cranes and permits of running a single machine or 
a group of them for overtime work without running long lines 
of idle shafting and belts. 

The control of the speed of the lathe is a strong recommenda- 
tion of this plan. By means of a new system of variable speed 
control, the motor is given a greater range of speed, without 
loss of power, than is ordinarily obtained by the cone pulley. 
It has sixteen speeds, in either direction, including the back 
gear. The controller is placed upon the leg of the lathe, 


directly under the head stock, and is operated by a splined 
shaft running along the bed of the lathe, and a handle which 





Bullock Type ‘‘N” Open Motor Direct Connected to 28-Inch 


Schumacher & Boye Lathe. 


travels with the carriage. The slowest speed is 60 and the 
highest is about 250 revolutions per minute. 

These motors are the result of a great deal of experience 
which has been applied to the design with special reference to 
the production of machines which shall not require the atten- 
tion of experts. They run cool without sparking, although the 
variation of load may be the full capacity of the machine. The 
brush holder mechanism which has been a constant source 
of trouble and anxiety has in this case been developed into a 
simple and highly efficient form, which is stated by those who 
use them to give no trouble or anxiety. This brush holder is 
of the reaction type, which does not necessitate adjustment of 
the brushes, and when once set, the motor will operate in 
either direction without sparking and under all variations of 
load. 

This type of motor lends itself particularly well to the ¢ondi- 
tions of direct driving of machines. The machines are com- 
pact and they are made with either open or closed ends, the 
latter arrangement rendering the motor moisture and dust 
proof, and adapting it to service wherein an open motor would 
not be practicable. The “Type N” motor is arranged to be 
placed upon the ceiling, on the side wall or floor, and it may 
be either belted, direct-connected or geared to the work. 

The motor is fully described in Bulletin No. 2435, which may 
be obtained by addressing the Bullock Electric Mfg. Co., Cin- 
cinnati, Ohio. 








Press dispatches state that the labor troubles at the Cramps’ 
shipyards in Philadelphia have led to the decision to make 
very extensive use of pneumatic tools throughout the yards 
and shops. It is stated that contracts aggregating $50,000 have 
been awarded to the Chicago Pneumatic Tool Co., for riveters, 
hammers, drills and other compressed air tools, and that much 
more will be expended in this way. 


THE SARGENT COMPANY’S NEW WORKS. 





The model steel and iron foundry which is being built by 
the Sargent Company at Chicago Heights, in order to in- 
crease their facilities, will be occupied about the first of Janu- 
ary. The iron foundry department will be moved from the 
present works at 59th Street to the new plant, where it will 
have nearly three times the capacity, and will be devoted 
exclusively to the manufacture of brake shoes, while the old 
works will be entirely devoted to the manufacture of open- 
hearth steel castings. The new plant consists of two separate 
buildings, with floor space 80 by 200 feet each, and connected 
at one end by a building used as the finishing department. 
One building contains the iron foundry, while the other is 
devoted to small steel castings. These steel castings were 
formerly made in crucible steel, but will be made by the Trope- 
nas process, which is now being used in several plants in 
each of the steel manufacturing countries of Europe. The 
present output of the Sargent Company is 600 tons of brake 
shoes and 600 tons of steel castings per month. 








Mr. Edward Sweeley, Foreman of the car shop of the Penn- 
sylvania Lines at Columbus, O., is to go to Logansport as 
Foreman of the machine shops. 





Mr. George J. Hutz has been appointed Division Master 
Mechanic of the Illinois Central at East St. Louis, Ill., to suc- 
ceed Mr. A. C. Beckwith, resigned. 





Mr. M. M. Richey has resigned as General Superintendent 
of the Chicago, Lake Shore and Eastern to accept a position 
with the Central of New Jersey, with headquarters at Mauch 
Chunk, Pa. 





M. F. Eagan, Jr., formerly Superintendent of Motive Power 
of the Union Pacific, Denver & Gulf Railroad, died Nov. 
5, at his home in Chicago. Mr. Egan was in the service of 
the Union Pacific system for over 25 years. 





Mr. L. H. Shepard has resigned his position as Mechanical 
Engineer of the Philadelphia & Reading, to enter the service 
of the Sterlingworth Railway Supply Company, as their rep- 
resentative, with headquarters at Easton, Pa. 





The stationery department of the Burlington has been 
removed from St. Joseph to Hannibal and consolidated with 
the general supply department of the system at this point, 
under Mr. C. A. How, General Agent of the road. 





Mr. George H. Colket of Philadelphia has been elected Presi- 
dent of the Huntington & Broad Top Railroad Company, to 
fill the vacancy caused by the death of Spencer M. Jenney. Mr. 
Colket has been a director of this company since 1890 and is 
well qualified to assume the duties of President. 





Horace S. Smith, formerly Vice-President of the Illinois 
Steel Company, died at his home in Chicago, Oct. 17, aged 73 
years. He joined the Joliet Steel Company in 1875, and through 
his efforts the Illinois Steel Company was organized. Mr. 
Smith was elected to the position of Vice-President, which he 
held until ill health caused him to retire. 





Mr. John P. Neff has been promoted to the position of Fore- 
man of the Chicago and Northwestern, at Waseca, Minn., suc- 
ceeding Mr. H. Montgomery, who has been assigned to other 
duties. Mr. Neff graduated from Purdue University in 1895, 
since which time he has been with the above company and 
engaged in important work in connection with the shops in 
Chicago and at other points. Mr. Neff was one of the ob- 
servers in the tests on stacks and nozzles reported to the 
Master Mechanics’ Association in 1896. 
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GILBERT’S GAGE GLASS PRESERVER. 





The Gilbert self-packing gage glass preserver is made of 
rubber, in the form shown in the engraving, and is designed 
to permit of packing gage glasses so that they will be perfectly 
tight and prevent the breakage while in service. This pack- 
ing is applied without the use of a wrench, and the gasket 
itself allows for sufficient expansion and contraction. The 
glass does not come into contact with metal, but bears against 
the rubber. The gaskets are made in six sizes, from % to 1% 
inch. They are offered in confidence that they will greatly 





Gilbert’s Gage Glass Preserver. 


reduce the breakage of glasses, which is a source of danger 
to enginemen and firemen. Another advantage of this device 
is the ability to pack gage glasses in fittings which are not 
perfectly in line, and make them tight without danger of 
breaking the glass. We have seen a number of statements by 
those who have used the gaskets expressing entire satisfac- 
tion with them, and prominent mention is made of the fact 
that the glasses are made tight by screwing the packing nuts 
down with the fingers. This is a recommendation which will 
be appreciated by every steam user. These gaskets are made 
and sold by R. F. Morse, 33 Eddy Street, Providence, R. I. 








PNEUMATIC TOOL PATENT LITIGATION. 





It is not strange that the rapidly increasing business in 
pneumatic tools should be accompanied by conflicts as to the 
rights covered by the important patents. Such a result has 
been foreseen, and we are not surprised to receive the fol- 
lowing statement from the Chicago Pneumatic Tool Company 
of Chicago relating to past and impending litigation: 

The Chicago Pneumatic Tool Company, manufacturers of the 
well-known Boyer pneumatic tools, scored an important victory 
last month in its patent litigation with the American Pneumatic 
Tool Company of New York. Between three and four years 
ago the American company brought suit at New Haven, Conn., 
against a concern which was using one of the Boyer tools, and 
succeeded in obtaining a preliminary injunction on the strength 
of an old decision it had obtained sustaining its patent in a 
prior suit which had not been strongly defended. Upon obtain- 
ing this preliminary injunction the American company sent 
every concern using Boyer tools a notice of infringement, in 
which it claimed some two millions of dollars damages against 
the users of Boyer tools. The Boyer people promptly took an 
appeal from the preliminary injunction order, and the order 
was reversed by the Court of Appeals at New York City. This 
was about three years ago, since which time the suit has been 
progressing toward a final hearing on its merits. It was argued 
at great length before Judge Townsend, in the United States 
court at New Haven, last June, and has been held under ad- 
visement by the court until last week, when Judge Townsend 
handed down an exhaustive opinion, holding with the Boyer 
people on every point and declaring that the Boyer tools did 
not infringe the American company’s patent. The court also 
took occasion, in its opinion, to condemn the conduct of the 
complainant company in sending out the circulars above re- 
ferred to for the purpose of scaring and intimidating purchasers 
of the Boyer tools. 

During the years this litigation has been pending numerous 
competitors of the Boyer tools have sprung up, many of which 
are closely copied after the Boyer tools and are claimed by 
the Boyer people to be infringements of the Boyer patents. 


Having successfully defended themselves against the attacks . 


upon their tools, the Boyer people now propose to turn their 
attention to infringements of their own patents, and on Satur- 
day last began suit in the United States court at Chicago 


i acti 


against the Standard Pneumatic Tool Company, manufacturers 


of the “Little Giant” pneumatic tools. The Chicago Pneumatie 


Tool Company having been the pioneer in introducing pneu- 
matic tools into railroad shops and metal working fields gen- 
erally, and its Boyer tools having been the first successful tools 
for this work, is determined to protect the large business it 
has built up, and announces its intention of vigorously prose- 
cuting all imitations of its Boyer tools and infringements of 
its patents. 


An unusually large fill has been made on the Burlington. 
On the Deadwood, S. D., branch is a gulch 700 feet wide, known 
as Sheeps Canyon. This was crossed, until recently, by a 
wooden bridge, 126 feet high, which took over 240,000 feet of 
lumber in the building. Recently this trestle was filled in. 
It took twenty weeks to accomplish the task. It was necessary 
to haul 2,880,000 cubic feet of earth one and one-half miles 
up a two per cent. grade and unload off the high bridge. This 
required 1,486 trains of fifteen cars each; 22,000 carloads in all. 
The costly maintenance of the high trestle is saved and the 
serious danger of its destruction by fire avoided, thus war- 
ranting the expensive work. 








Paper has found a new use in England in the manufacture 
of ropes for power transmission, and, contrary to what would 
naturally be expected, it seems to be very successful. “The 
Engineer” prints a description of paper ropes, and states that 
they are remarkably flexible and soft, seem to wear well 
and are satisfactory for purposes where specially high tensile 
strength is not necessary. They may be spliced and are com- 
posed of three main strands instead of four, as is customary in 
making cotton driving ropes. A case is cited in which a paper 
rope had been in continuous service for 18 months without 
perceptible wear, the surface being hard and shiny. 





The pneumatic switch and signal system for the new south- 
ern union terminal station in Boston is supplied with com- 
pressed air by two stationary air compressors, and recently 
the adaptability of Westinghouse air-brake pumps for possi- 
ble use in emergencies were determined by a test. Three loco- 
motives were used and the air-brake pumps had no difficulty in 
supplying the pressure necessary to operate the plant. 








BOOKS AND PAMPHLETS. 








“Stories of the Railroad.” By John A. Hill. Published by 
Doubleday & McClure Company, 141 East Twenty-fifth street, 
New York, 1899. Price, $1.50. 

Nine stories, some of which were written ten years ago, and 
all having appeared in the pages of “Locomotive Engineering” 
or the popular monthly magazines, have been brought together 
in this book, which has been so successful as to go at once 
into a second edition. The stories are of the railroad and rail- 
road men. They take the reader into the work of the locomo- 
tive engineer and into his home and recreations and his love 
affairs. The author’s knowledge of the life he describes was 
obtained in it as a fireman and engine runner in the West. 
There is always a fascination about railroad experiences when 
told in an entertaining way, and the popularity of this work 
is easily understood. 

Heat and Heat-Engines. A Study of the Principles which un- 
derlie the Mechanical Engineering of a Power Plant. By F. 
R. Hutton, E. M., Ph. D., Professor of Mechanical Engineer- 
ing of Columbia University. 553 pp., illustrated; cloth. New 
York: John Wiley & Sons. Price, $5. 

This book supplements an earlier one entitled “The Me- 
chanical Engineering of Power Plants,” by the same author, 
the object of which was to treat the steam engine and boiler 
with their accessories in such a way as to direct students to 
make use of them intelligently to meet the conditions of prac- 
tical problems. That work did not consider the subject of de- 
sign, this being left to the present one, the preface of which 
contains the following statement concerning its scope: 


It discusses the energy resident in fuels, and the methods of 
its liberation as heat for power purposes; the transfer 


of such 
heat to convenient media whereby it can be used in heat- | 
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reached, and relations being established for the mutual varia- 
tions of temperature with pressure and volume in such media 
when operated in a cylinder with a piston, it becomes easy and 
natural to go further and discuss the air-compressor and its 
complement, the air-engine; and to extend this discussion to 
include the problem of mechanical refrigeration. The hot-air 
engine using a permanent gas as a medium naturally leads to 
the gas-engine and the oil-engine; and the engine using steam 
as a medium leads naturally to those using other media, such 
as naphtha, alcohol, and ammonia. The chapter on the Injector 
ans . heat-absorbing and energy-transforming device closes the 


The author undoubtedly desired to cover as much ground as 
possible in this work, which is commendable. The injector and 
mechanical refrigeration are interesting and important sub- 
jects, but they appear, however, to be a little out of place here, 
if we understand the author’s purpose. The amount of space 
given to the various subjects attracts attention, and in future 
editions this may possibly be changed somewhat. For instance, 
20 pages and 13 engravings are devoted to hot-air engines, and 
only four pages and three engravings to the steam turbine, 
- which has every appearance of being one of the most important 
of recent improvements in steam engineering. 

In these days of rapid progress in mechanical matters most 
text books are out of date almost immediately after coming 
from the press, and it is almost impossible to write a book that 
- is up to date in which much attention is given to specific de- 
yices, because book-writing and publishing are slow processes. 

The author’s excellent presentation of the theory of heat in 
heat engines is commended. One needs the calculus to follow 
the text closely, but those, like the reviewer, who have become 
very rusty in its use, may read with comfort and understand 
the discussion. It has been recently said that ‘““‘Thermodynamics 
is a subject to be approached only after a preparation of fast- 
ing and prayer, and then only in the hallowed seclusion of one’s 
own closet,”’ (We are not sure of the accuracy of this) but 
Professor Hutton has made it possible to get a better and 
clearer view of the subject than we have seen before, and he 
has robbed the dreaded “‘Thermo” of some of its terrors. The 
book contains much practical information concerning fuels, 
combustion and steam and gas engine accessories; and a 
fair proportion of space is given to such subjects as the draft 
of steam boilers, stability and structure of chimneys, gas mak- 
ing and fuels. 

The book has many good points and will be exceedingly 
helpful to students of engineering. It has an admirable index. 


Proceedings of the Master Car Builders’ Association. Thirty- 
third Annual Convention, Held at Old Point Comfort, Va., 
June, 1899. Edited by the Secretary, Joseph W. Taylor, 667 
The Rookery, Chicago. 511 pages, standard size (6 by 9 in.). 


This volume contains the lists of conventions, of officers, sub- 
jects and committees for the next convention, list of members 
with their addresses, the constitution and by-laws and a com- 
plete official report of the proceedings of the 1899 convention, 
including the reports of committees, the discussions, the result 
of the letter ballot on important questions, and a set of draw- 
ings of the revised standards and recommended practices of 
the association. These reports come in so regularly and so 
soon after the conventions that they are now taken as a mat- 
ter of course and receive little if any comment. They com- 
prise the most valuable literature on car subjects and are 
unique in containing the beginning, the discussion and the 
definite conclusion of subjects of the greatest importance in 
the development of the transportation of the country. The re- 
port at hand emphasizes the clean character of the work of 
this organization, which met last June and now, through the 
activity of the Secretary, has completed the adoption of every 
suggestion of importance that was submitted for discussion, 
and those suggestions are now placed before the railroads as 
standards or recommended practices of the association for use 
on roads representing a car valuation of $500,000,000. The asso- 
ciation is not above criticism, but the impression of work 
carried out for a purpose and carried to completion which this 
report gives should not be lost. No new features are discov- 
ered in this volume except the changes made in accordance 
with the adopted recommendations with regard to revision of 
-the former standards and the addition of new standards and 
recommended practices, which are very important this year. 
The volume appears somewhat later than the report of the 
Master Mechanics’ Association, which is due to the letter bal- 
lots, In spite of this, the report comes more promptly than 
that of any technical association except the Master Mechanics’. 


Jim Skeevers’ Object Lessons on Railroading for Railroaders. 
By John A. Hill, President The American Machinist Press, 
and formerly one of the Editors of Locomotive Engineering. 
vaurey a by The American Machinist Press, New York, 1899. 

rice $1.00. 


This is a book of twenty chapters, each of which is devoted 
to a question in the operation or maintenance of locomotives. 
The author writes from the standpoint of one who has de- 
voted. some years of his life to living and working with the 
men who operate and maintain the American locomotive, and 
he has chosen a unique method of bringing necessary improve- 
ments before those whom he desired to reach. These chapters 
appeared in the columns of Locomotive Engineering and in 
them the interesting character, Jim Skeevers, rises from loco- 
motive runner to Superintendent of Motive Power. The object 
lessons are those which he teaches, some times to his fireman 
and at other times to the other officials, going aS high as the 
Vice-President. The book is full of sensible discussions which 
may be read with profit by many railroad officers other than 
those having direct charge of locomotives. The same “amount 
of information might have been given in other ways, but the 
author’s idea was to attach the story to the argument in order 
to impress the lessons which he desired to teach. Nothing like 
this book has ever been printed before and the information is 
presented in a very entertaining way, not the least value of 
which is to show the utter absurdity of manv features of the 
usual method of running a railroad. The book is full of slang 
and is probably true to life in this respect, but perhaps the 
author’s object could not be secured in any other way. It 
contains many things that are worth remembering and we 
heartily commend it to our readers. Every motive power and 
operating officer ought to read it. 


Notes on Mechanical Drawing. By Lucien E. Picolet, In- 


structor at the University of Pennsylvania. 

In this little pamphlet the author has very carefully out- 
lined the principles of mechanical drawings for the use of 
students in Mechanical Engineering at the University of Penn- 
sylvania. He does not enter into detail, but rather sets forth 
the object, scope and methods to be carried out, in this course, 
which is as extensive and thorough as will be found in any of 
our technical institutions. 


Cooking on Trains.—The Safety Car Heating and Lighting 
Co. have issued a handsome little booklet directing attention 
to recent improvements in Pintsch gas broilers used on parlor 
and buffet cars on the finest trains in the country. These de- 
vices have made it possible to obtain well cooked meats with- 
out the elaborate kitchen equipments of dining cars, and have 
been the means of greatly improving the meal service on buffet 
cars. These broilers are used on all of these cars on the New 
York, New Haven & Hartford, on such trains as the Empire 
State express of the New York Central, and the best trains of 
the Chicago & Northwestern and other equally important lines. 


Westinghouse Railway Motors.—A pamphlet of 34 pages (6 by 
9 in.) has been issued by the Westinghouse Electric & Manu- 
facturing Co., Pittsburgh, devoted to the illustration and de- 
scription of the railway motors manufactured by them and 
supplemented by several illustrations of typical Westinghouse 
railway power stations. The motors shown have all been sub- 
jected to the test of service operation. Attention is directed to 
the tendency of the past toward the use of motors having in- 
sufficient power and also to the importance of providing for the 
rise of temperature in the fields of motors of this type. Both 
of these points are provided for in the product of these works, 
and the ventilated armature has reached a high state of de- 
velopment. The use of laminated poles is continued. Their 
standard motors range in capacity from 20 to 150 horse-power, 
embodying the experience of the past 10 years. The engrav- 
ings in this pamphlet are worthy of special note for their uni- 
form excellence. 


Transactions of the American Institute of Mining Engineers, 
Vol. XXVIII, February, 1898, to October, 1898, Inclusive. 


This volume contains a list of officers and honorary members, 
a list of meetings, the rules and the proceedings, including 
papers and discussions of the annual meeting of. the American 
Institute of Mining Engineers, held at Atlantic City in Febru- 
ary, 1898, and the Buffalo. meeting in October, 1898. 
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Wayside Notes Along the “Sunset Route.’—The Southern Pa- 
cific Company has issued a number of exceedingly attractive 
pamphlets prepared by Mr. E. O. McCormic, Passenger Traffic 
Manager, and Mr. T. H. Goodman, General Passenger Agent, 


the best of which bears the title given above. The purpose 
of this pamphlet is to anticipate questions which the traveler 
desires to ask while he journeys. It is a guide book to the 
country passed through on the line of the Southern Pacific 
Company’s “Sunset Route,’’ and names the rivers and moun- 
tains and gives information concerning specially interesting 
scenes, giving facts such as altitudes and population, and 
pointing out many interesting places which would otherwise 
be passed by in ignorance of their existence. The traveler 
wants to be recommended to hotels and a part of the purpose 
of the pamphlet is to meet this requirement. The right hand 
half of every alternate page bears four well executed half- 
tone engravings. They are small but well photographed and 
well selected. The effect of an examination of it is to create 
a strong desire to see the places described, which is the test 
of a publication of this character. This is the best work of 
this kind that ever came into this office, and readers are recom- 
mended to secure copies. 


“The Standard Scales.” <A copy of the fifth edition of the 
illustrated catalogue of scales, issued by the Standard Scale 
and Supply Company, 211 Wood street, Pittsburg, has been 
received. All who have occasion to use scales of any kind 
will do well to procure a copy. The variety of scales now 
regularly manufactured is surprising. We are told that the 
appearance of this catalogue is due to the large number of 
modifications of scales which increasing business has caused 
this company to manufacture. A specialty seems to have been 
made in weighing apparatus for railroads, for weighing coal, 
locomotives, cars and storehouse stock of various kinds. 
Among the special devices we notice on page 80 au illustrated 
description of the “Reed Recording Attachment,” which seems 
to be a very convenient, simple and satisfactory device for 
obtaining a permanent record of the scale reading without 
stopping to note the position of the poise weight. A description 
of the attachment was printed in our November issue. Among 
the railroads using this device are the following: Chicago, Lake 


Shore & Eastern; Cape Fear & Yadkin Valley; New York, 
New Haven & Hartford; Southern; Louisville & Nashville; 
Great Northern; Long Island; Bellefonte Central; Pittsburg 
Junction, and the Alberta Railway & Coal Co. The ap- 


preciation of iron and steel manufacturers is shown by the fact 
that such concerns as the Midvale Steel Co., the Bethlehem 
Iron Co., the Lukens Iron & Steel Co., the Illinois Steel Co. and 
many others are using the device. 


Ajax Products.—The Ajax Metal Co. of Philadelphia has is- 
sued a 32-page pamphlet describing Ajax productions and their 
uses. This firm manufactures six classes of specialties: I. 
Copper products for bearings, and including Ajax metal, red 
brass, yellow brass and acid metal. II. White metals; babbitts, 
solder, spelter, U. S. tin, Ajax tins and phosphor tin. III. Fin- 
ished specialties, such as trolley wheels, trolley axles, contact 
pieces, controller fingers, Ajax Perfect rail bonds, armature 
motor and axle bearings. IV. Jewelers’ specialties. V. Piat 
furnaces. VI. Ajax lead coated iron. The Ajax metal with 
which our readers are familiar is a composition of 77 parts of 
copper, 11% parts of lead and 11% parts of tin. It is an alloy 
prepared by a process developed by long study and experience 
which produces homogeneous distribution of the lead in such 
a way as to give support to the particles of this metal so that 
each will act as babbitt metal with a copper and tin shell. The 
important effect of this process was very clearly shown in the 
admirable paper by Mr. Guilliam H. Clamer, read before the 
Franklin Institute and reproduced in our issue of September, 
1898, page 313. This paper is printed in the pamphlet before us 
and is accompanied by information concerning bearing metals 
under. the titles: “Phosphor Bronze Compared with Ajax 
Metal,” “Ajax as Compared with Similar Compositions,” and 
descriptions of the various bearing compositions known by the 
name “Ajax.’”’ The engravings of the pamphlet are excellent. 
They include half-tones of several high speed locomotives and 
one of the American liner “S. 8. St. Louis,” which is equipped 
throughout with Ajax metal bearings. 





“Drawing Instruments.” A catalogue and price list of draw-_ 
ing instruments has been received from Theo. Alteneder & — 
Sons, 945 Ridge avenue, Philadelphia. This is the eighteenth — 
edition of the catalogue of this well-known firm and it contains © 
engravings, descriptions and prices of all of their instruments 
which are the results of fifty years of efforts to perfect their 
design and construction. An introductory chapter contains 
a history of drawing instruments of the American pattern, 
which began in 1849, when Mr. Theodore Alteneder introduced 
the improvements which have made the name of this firm 
a guarantee of excellence. The pamphlet has 114 pages, with 
an index. 


“Pneumatic Tools.’”” A catalogue of the “Monarch” pneu- 
matic tools has been received from the Standard Railway 
Equipment Company of 210 Vine street, St.Louis, and 706 Great 
Northern Building, Chicago. The pamphlet illustrates the 
pneumatic hammers and portable drills manufactured and sold 
by this firm and their application to various kinds of locomotive 
and car building and repair work. The engravings are excel- 
lent half-tones, giving a clear idea of the construction and 
operation of the tools. The tools described are the “Monarch” 
pneumatic hammer and “Monarch” drills, for metal and wood. 
The piston air drill No. 1 will drill holes up to a diameter of 
2% inches in metals. No. 2 is for wood boring and will bore 
holes up to 2% inches diameter in oak. No. 3 will-bore holes 
up to 1% inches in oak, and the piston air drill No. 4 will 
drill holes up to 1% inches in metals. The machines are light 
in weight and convenient in size. 


“Improved Machine Tools.’”’ Messrs. William Sellers & Co. of 
Philadelphia have issued a new catalogue and general descrip- 
tion of improved machine tools for metal working as designed 
and manufactured by them. The product of these works is 
so well known that it is not necessary to enumerate the vari- 
ous lines of machines. It is sufficient to say that the entire 
field of machine tool construction is represented and that any- 
one desiring machinery for metal working will find his needs 
provided for, and the engineering department in which the 
designs have been produced is constantly engaged upon the 
work of improvement in the regular product as well as upon 
the details of special construction which are required to meet 
individual conditions. The works are continually developing 
new machines and the present catalogue could not be com- 
plete for this reason. It includes as many as possible of the 
machines which have been added to the list since the appear- 
ance of the previous catalogue and those shown have in many 
cases been revised and improved upon former standards. This 
volume is intended to indicate the general line of work of these 
builders and it accomplishes this object admirably. If, how- 
ever, intending purchasers do not find their requirements pro- . 
vided for in the machines which are illustrated, they may find 
that the concern has exactly what is wanted in the large num- 
ber of machines which are not included. The needs of railroad 
and locomotive building shops have been studied with great ° 
care in many special tools. The lines of tools indicate that 
the designers have in mind the principles of low cost of 
manufacture by use of their machines because a large num- 
ber arranged for multiple working are included. Testing ma- 
chines of the Emery type, large cranes and locomotive turn- 
tables indicate some of the specialties which the company is 
prepared to supply. We do not attempt to give the whole list, 
but it may justly be said that this is a most excellent treatise 
on up-to-date machine tool construction, in which the engrav- 
ings are uniformly excellent and the text gives a generous 
amount of information of the sort required by a prospective 
purchaser. The book represents the best construction of ma- 
chines from small bolt and nut screwing machines up to eight- 
foot turning and boring lathes for 16-inch cannon and rotary 
planers for armor plate. The catalogue is every way creditable 
to the leading machine tool builders of this country. 


Areaiieet's Hand Book On Cements. By William W. Clarke & 


This little book of 96 pages contains a collection in convenient — 
form of information concerning the proper use of cements, and — 
gives a number of specifications and formulas for mixing and 
using cements as recommended by leading onary It in- 
cludes the history of cements in brief, discussions of g, 
testing, the selection of sand, notes on cement concrete, e 
walks and floors, and a short list of books on pein py and con 
tia ae adres of Win, W. Chacha & Ben is tik Gar” Street, 
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Mr. G. J, Fisher has resigned as Purchasing Agent’of the 
Fitchburg Railroad. 


C. F. Hettler, Purchasing Agent of the Pennsylvania Lines, 
at Fort Wayne, Ind., died in that city November 6. 








Mr. Robert T. Lincoln, heretofore Chairman of the Execu- 
tive Committee of the Pullman Palace Car Company, has been 
elected President, and Mr. T. H. Wickes was re-elected Vice- 
President. 





Mr. J. B. Laurie has been appointed Purchasing Agent and 
General Storekeeper of the Central Vermont, with headquar- 
ters at Saint Albans, Vt., to take the place of Mr. W. B. 
Hatch, whose title was General Purchasing Agent. 





Spencer M. Jenny, President of the Huntington & Broad 
Top Mountain Railroad, died very unexpectedly, Oct. 21, at 
his home in Philadelphia, of heart failure. Mr. Jenney was 
61 years old, had been President of the above road since 
April, 1890, and was also a director of the Choctaw, Oklahoma 
& Gulf Railroad and of various financial concerns. 





Mr. George R. Brown, for many years General Superin- 
tendent of the Fall Brook Railway prior to the transfer of the 
company to the New York Central, has been elected Second 
Vice-President and General Manager of the New York & 
Pennsylvania, a road running south from Canisteo, N. Y., into 
Pennsylvania. Mr. Brown was the originator of the “Brown’s 
Discipline” and author of the article “Discipline and Educa- 
tion of Railway Employees,” ‘American Engineer,’ Febru- 
ary, 1899. 








EQUIPMENT AND MANUFACTURING NOTES. 





Blectric headlights have been adopted on the Chicago, Bur- 
lington & Quincy for the fast mail and the Denver limited 
trains. 





The Q & C Co. inform us that Mr. E. W. Hodgkins has sailed 
for an extended trip through Europe in their interests. Mr. 
J. K. Lencke, who has been abroad for this firm since Jan- 
uary 1, has been recalled and is no longer in their employ. 





The Baltimore & Ohio Railroad will have 62 new compound 
consolidated freight locomotives by the last of January. Fifty 
were ordered in September from the Baldwin Locomotive 
Works and the order has just been increased by 12 more. 





The International Correspondence Schools of Scranton are 
making use of stereopticons in two of their instruction cars 
for the assistance of students in the railroad courses. The 
lectures are given by Mr. A. C. Beckwith, who was formerly 
Master Mechanic of the Illinois Central at St. Louis and who 
has taken charge of this branch of the work of the schools. 





The Union Boiler Tube Cleaner Co., 253 Penn Ave., Pittsburgh, 
have just completed a contract for cleaning two Hazelton, or 
porcupine, boilers having 2,000 tubes, one end of each tube being 
welded tight. These tubes were badly scaled and the cleaning 
of the closed end required a special tool of unique design. The 
work also required the use of the special flexible shaft designed 
by this firm, which is the only concern in this country properly 
equipped with apparatus and expert operators for doing such 
work quickly, effectively and cheaply. 





The Bullock Electric Mfg. Co. report 55 orders for the month 
of October, the machines ranging in size from the smallest to 
300 kw. capacity. A repeated order was received from the 
Maryland Steel Co. of Sparrows Point, Md., this making the 
fifth order and being for a 300 kw. generator and several mo- 
tors. Orders were received from the London (England) “Star” 
and St. Petersburg (Russia) ‘‘Novia Wremia,” two of the most 
important papers of the respective cities, for the Bullock 





e 


“Teeser” equipment for operating newspaper presses. Two 300 
kw. alternating current generators were shipped to the Wilson 
Aluminum Co. of Holcombe Rock, W. Va., to be used in the 
manufacture of ferro-chrome, an electro-chemical product used 
in the manufacture of chrome steel. 





The Cling-Surface Manufacturing Co., of Buffalo, N. Y., re- 
port steadily advancing demand from belt users for ‘‘Cling- 
Surface,’ including several large shipments to Mexico and 
England. Unsolicited testimonial letters are ‘being received 
every day from customers of this concern, one of which from 
Adams & Westlake Co., of Chicago, says: ‘‘We have been using 
Cling-Surface for some time and it gives perfect satisfaction.” 
The Erie R. R. Co., Union Dry Dock, of Buffalo, said on March 
2, 1896: “Our power has been increased very considerably, the 
belts are soft, pliable and in simply perfect condition; it has 
earned many times its cost.”” On Oct. 20, 1899, they again say: 
“We have not a tight belt in the shop, and are better satisfied 
than ever with Cling-Surface.” 





Announcement is made of the organization of the New York 
Air Compressor Company under the laws of the State of New 
Jersey. The capital stock of the company is $100,000, and a 
complete foundry and machine shop plant has been pur- 
chased on the line of the New York & Greenwood Lake Rail- 
road at Arlington, N. J. Contracts have already been let for 
a complete modern equipment of tools. It is intended to manu- 
facture a complete line of air compressing machinery at the 
new plant. The officers of the company are: J. W. Duntley, 
President; Alexander MacKay, Vice-President; W. P. Pres- 
singer, Secretary and Treasurer. The directors are: J. W. 
Duntley, Alexander MacKay, W. P. Pressinger, William B. 
Albright, W. O. Duntley, Thomas Aldcorn and Austin E. Pres- 
singer. The New York offices of the company are at [20 
Liberty Street. 





An interesting statement in regard to the use of Pearson 
jacks comes from Mr. F. E. Paradis, Chief Engineer Chicago 
Terminal Transfer R. R., as follows: ‘““‘We used eight of these 
jacks in connection with other jacks, in moving our 600 ton 
drawbridge. We used Pearson jacks exclusively to start the 
bridge on the ways, and used them at various points on the 
structure in raising and lowering it. While the bridge was 
being lowered, on account of the carelessness on the part of 
the man who was operating one of the Pearson jacks, the 
thread ran in, thereby closing the two ends tightly against 
the center. It was not noticed until the jacks around it had 
been lowered considerable, and bound the Pearson jack fast. 
We then placed four 35 ton hydraulic jacks at four points 
around the Pearson jack and attempted to release the load 
upon it, but were unable to do so. If each of the hydraulic 
jacks were lifting their full capacity, and I have every reason 
to believe that they were lifting more than their stated ca- 
pacity, there was at least 150 tons on this jack. It seemed im- 
possible to release it, and I gave instructions that the jack be 
broken with sledges. After hammering on it for some time it 
was found impossible to break it. It was necessary to cut 
the blocking out from underneath by a small piece at a time 
to release it.”’ These jacks were furnished by the Pearson 
Jack Co., 64 Federal St., Boston, Mass. 





The Pennsylvania Railroad has ordered 80 new locomotives 
to be built at the Juniata shops. Of these, 43 are Class G 4-A 
and 27 Class G 4. These classes are freight moguls, the former 
having 68-inch and the latter 62-inch driving wheels; other- 
wise the designs are alike. They will have Belpaire boilers 
with 356 flues, 2,814 square feet of heating surface and 30.8 
Square feet of grate area, and will carry a steam pressure 
of 225 pounds per square inch. The cylinders are 20 by 28 
inches and arranged like those of the H 5 and H 6 engines 
illustrated in our June issue of the current volume, the cylin- 
ders being separate from the saddles. This practice appears 
to be likely to become standard on this road for the reasons 
stated in the description mentioned. The front frames are of 
cast steel and made in the form of slabs. \The engines will 
haive single steam pipes, like the Class E 1 passenger engine. 
These types are new and these are the first to be constructed. 

Since the above was written, information has been received 
to the effect that the order had been increased to 113 locoms- 
tives, of which 35 will be Class G-4; 55, Class G 4-A; 13, Class 
L, and 10, Class H-6. : 


























